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ABSTRACT 
We are undergoing an information revolution, a time of broad technological 
change, in which unprecedented "information power" is available to employee. The 
world is becoming increasingly turbulent. Therefore, efficient monitoring requires more 
information, making computers an integral part of our corporate life. Effective and 
efficient information technology and its absorption will be crucial for meeting the 
challenges of organizational prosperity in the 1990's and early 2000's. 
Information is the primary asset for a company, requiring focussed attention of 
the management. Information must be fused into the business. It is a fundamental 
resource in itself which get consumed in an activity and reemerges as value addition in 
the product in-process and/or in itself, aggregating all the previous information about 
the process or activity down the process line. When some new information originates, 
it is refined in the enterprise depending upon the level of its usage. Organizations are 
dealing with tumultuous business conditions the world over. In a climate beset by 
regulation, de-regulation, mergers, acquisitions and other guerrilla elements businesses 
find themselves compelled to pay heed to their core processes and their service and 
product offerings. Such reengineered companies find themselves rapidly expanding 
their customer base both demographically and geographically. This translates to more 
information requirements. So, this is the age of information where the amount of 
available information doubles every five years. 
Information is the international currency upon which fortunes will rise and fall. 
As more and more information comes at the door faster than we can cope with it, we 
spend more and more time trying to process it for our own advantage. It is now a 
social norm for organizations to be seen as efficient in their information processing to 
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enable their managers in decision making. In the "organizational information market", 
the classic economic equation of supply and demand is often defeated. Because the 
information gathers/processors rarely adjust their output to suit the real need of the 
users. 
A fundamental problem for all decision makers is the absence of complete 
information about the decision environment. If all possible actions, events and condi-
tional but comes could be predicted with complete confidence, the decision making 
would be a simple, mechanical exercise of calculating the optimal action according to 
some predetermined criteria. In practice, the decision environment is characterized 
by uncertainty or the absence of perfect and complete information. Decisions must be 
made on the basis of estimates and expectations, the former of which may be inaccu-
rate, while the latter are often unfulfilled. Many executives believe that their decisions 
should be asked primarily on solid facts and careful analysis, but others rely on indica-
tion and experience, apparently indifferent to their information needs. 
The individuals, however, most involved with and dependent on information 
are those charged with the responsibility of managing and operating organizations 
that is, management and employees. The trend towards greater complexities be-
comes a requirement for survival rather than just a desirable goal to improve effi-
ciency. Since information is the only truly shared resource for planning, executing and 
monitoring, it provides the organization with a potent weapon with which they can 
beat the competition. This means that information system becomes a part of business 
process and makes it unique. 
As managers continue to invite and strive to segment their markets even more 
finely and offer a plethora of products and services it is the information system that 
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helps in keeping costs under control, provides feedback from the market, allows a 
faster reaction time, permits flexible manufacturing, caters to design,and managers 
use it as the weapon. 
Large manufacturers are fighting for narrowly segmented, geographically de-
pressed, cost sensitive markets against numerous competitors who are continuously 
inventing information technology to support and manage their efforts. Any improve-
ment in fore casting, distribution models, materials management and sourcing, pro-
duction planning etc, is dependent on the information system that drives the organi-
zation and this is the battlefield for the modern corporation. A frequent availability of 
information, due to the usage of computers, has definitely led to better planning for 
many an organization. Computers have allowed them to have a more systematic 
approach both in terms of time saving and efficiency. 
The manufacturing segment of the Indian corporate sector has been one of the 
larger buyers to date. This segment has been investing heavily in automation. Compe-
tition, globalization and growth of business are the forces propelling for computeriza-
tion. For the manufacturing segment the most important criterion seems to be vol-
ume and growth of their business. Be it problems relating to large volumes like inven-
tory control or efficient retailing or even product assembly there is virtually no area 
where information technology cannot fit in. 
With the increasing importance of computers at all levels in the organization, 
the issue that needs to be addressed urgently, is that of the extent of computerization 
of the information systems. 
The objective of this study was to evaluate the extent of computerization of the 
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information system in large scale, private sector, Indian manufacturing companies 
covering different management functions like strategic, marketing, finance, produc-
tion and personnel. 
Private sector Indian manufacturing companies with equity capital Rs. 1 crore 
or more were defined to be of large scale, and this constituted the population, the 
population was segmented into three categories on the basis of their equity. A sample 
of 100 companies was drawn from these three categories on the basis of stratified 
proportionate random sampling. A self reporting questionnaire was used to assess 
the extent of computerization. 
The extent of computerization of the Information systems was gauged by, 
that of the three categories, the information needs of that level of management 
which is called upon to make a particular decision are being fulfilled by the informa-
tion system, the form and cycle of processing that data within the required time 
period is being supported by the system, the type of data required is being provided 
by the information system, from what sources the data is being drawn by the 
information system and the level of difficulty encountered in implementing this infor-
mation system. 
The study has been presented in five chapters. 
CHAPTER ONE traces the evolution of information processing, discusses the value 
of information, the context required by it, the cost when perfection is needed, its 
value outside the decision making process. It provides an overview of information 
covering such aspects as the definition both mathematical and otherwise, its types, 
attributes and quality. And focuses on how the information can be put into use as a 
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competitive weapon to achieve success in a highly dynamic environment. 
CHAPTER TWO traces evolutiion of information systems through various stages, 
defines an information system along with the building blocks and design forces which 
have bearing on the design of an information system, covers various subsystems of an 
information system serving different organizational levels and functions. It offers a 
blueprint for building an information system in addition to the definition of Informa-
tion Technology (IT), its role in meeting today's challenges effectively and the current 
scenario of state of information technology. This is followed by the integration of 
information system with business strategy and the context in which Information Sys-
tem/Information Technology (IS/IT) strategy is developed, how the planning of IS/IT 
can be linked to the business planning process in relation to the business environment 
and goals of the organization. Based on frame works derived from the business stra-
tegic management the ways of achieving the linkage are outlined. The need for effec-
tive organizational processes to establish an integrated information system and busi-
ness strategy is also considered. 
CHAPTER THREE deals with different aspects of methodology of research. The 
section wise descriptions of the need for the study, objectives of the study, operational 
definitions, research design, modification and administration of the research question-
naire have been made. It also covers analysis and statistical procedure for interpreting 
the data, limitations of the study, reliability of data, dependability of the results, 
researcher's liability and scope of further study. 
CHAPTER FOUR analyze and interprets the data collected for the study. The chap-
ter is divided into five subsections depending upon the functional areas like strategic, 
marketing, production, finance and personnel. Graphical representation, statistical 
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treatment and their interpretation is done according to the functional areas. 
CHAPTER FIVE provides an overview of the study and the conclusion drawn from it. 
References in the research study are documented at the end of the respective chap-
ters. A Bibliography of books, journals, magazines, reports etc. used in the study have 
been attached at the end of the thesis followed by four appendices. 
The major CONCLUSION of the study is that there is no significant difference in the 
extent of computerization of management information systems in large scale, private 
sector, Indian manufacturing companies. However, the information requirements of 
the management may change with the increase in the size of the company in terms of 
capital employed, the changes in the computerized management information system 
should be incorporated accordingly. The extent of computerization of management 
information systems cannot be linked with the equity capital employed by a large scale 
manufacturing company in the private sector. 
DIRECTION FOR FUTURE RESEARCH : 
i) Research is for studying computerization of management information systems in 
service sector. 
ii) This study may further be extended by studying computerization of management 
information systems in small and medium scale companies. 
iii) To gain further insight, a study can be done on the basis of industry which can 
reveal the extent of computerization of information systems within a particular 
type of industry. 
6 
iv) A research is required to compare computerized management information sys-
tems between public and private sectors. 
v) A study can be done to know the extent of computerization of management 
information systems used by a particular level of management. 
vii) The extent of computerization of management information systems can also be 
studied on the basis of the geographical location. 
viii) Research is needed to find out investments in computerised management infor-
mation systems with respect to turn over, profits, sales, number of employees etc. 
ix) Research is needed to consolidate the findings of researches related to the com-
puterization of management information systems in India. 
This study could help in understanding the data processing requirements of 
various levels of management with respect to the functional areas, the sources from 
where that data originates, its type, form and cycle of processing. It can help in 
designing a computerised management information system5for manufacturing com-
panies. 
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PREFACE 
India is going through information revolution thus making the information sys-
tem of a larger organization. Since information is the truly shared resource "for 
planning, execiting and monitering, it provides the organization with a potent 
weapon with which they can beat the competition. This is possible for a competitor 
to analyze and copy the product, the process of distribution, the marketing strategy, 
etc. but it is more difficult to replicate the internal information system around which 
these are built. Thus, information system becomes a sustainable advantage and by 
building them one can stay ahead of the competition. 
This means that information system becomes a part of business process and 
makes it unique. As managers continue to invite and strive to segment their markets 
even more finely and offer a plethora of products and services it is the information 
systems that helps in keeping costs under control, provides feed back from the mar-
ket, allows a faster reaction time, permits flexible manufacturing, caters to design and 
development changes, supports effective materials management, assists in financial 
decision, facilitates targeted marketing, allows organizations to expand geographically 
into new markets, etc. This is possible because external and internal information is 
made available for business decision making and managers use it as the weapon. The 
case in point is provided by the manufacturing industry with particular reference to 
material and resources planning, logistics and distribution, sales management and 
direct marketing, service and support among other areas. Large manufacturers fight-
ing for narrowly segmented, geographically depressed, cost sensitive markets against 
numerous competitors who are continuously inventing information technology to sup-
port and manage their efforts. Any improvement in forecasting, distribution, mod-
els, materials management and sourcing, production planning etc. is dependent on 
( i , 
the information system that drives the organization and this is the battle field for the 
modern corporation. 
The relevance of timely, accurate and meaningful information has grown 
manifold. In many industries it is the most important or key resource, on the basis of 
which they compete. Thus, the means by which they deliver the goods and services 
to the markets is driven by the information system they build. This dependence or 
appetite for information can only be satisfied by the proper use of information man-
agement technologies. Competition, globalization and growth of business are the 
forces propelling for computerization. 
All thi s means that information systems become a sustainable advantage and 
by building on them one can stay ahead of the competition. The modern information 
dependent organizations are investing in the tools that will make them competitive 
in this new battlefield, namely information awareness, technology literacy, software 
and hardware. This study is designed to find out the extent of computerization in 
large scale, private sector, Indian manufacturing companies, covering different man-
agement functions like Strategic, Marketing, Finance .Production and Personnel. 
In this study survey research has been used. Descriptive cru.s sectional study is 
adopted.The relevant information and data collected, has been presented and ana-
lyzed in this thesis to find out whether the extent of computerization of manage-
ment system can be linked with the equity capital employed by a large scale, manufac-
turing company in the private sector. 
The study has been presented under fivce different chapters, the details are as 
follows. 
CHAPTER I traces the evolution of information processing, discusses the value of 
information, the context required by it, the cost when perfection is needed, its value 
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outside the decision making process. It provides an overview of informatiow covering 
such aspects as the definition both mathematical and otherwise, its types, attributes 
and quality. And focuses on how the information can be put into use as a competitive 
weapon to achieve sucesses in a highly dynamic environment. 
CHAPTER II traces the evolution of information systems through various stages, 
defines an information system along with the building blocks and design forces 
which have bearing on the design of information system, covers various subsytems of 
an information system serving different organizational levels and functions. It offers 
a blue print for building an information system in addition to the definition of Infor-
mation Technology (IT), its role in meeting today's challanges effectively and the 
current secnario of state of Information Technology. This is followed by the integra-
tion of information system with Business strategy and the context in which Informa-
tion system/Information Technology (IS/IT) strategy is developed, how the planning 
of IS/IT can be linked to the business planning process in relation to the business 
environment and goals of the organization. Based on frame works derived from busi-
ness strategic management, the way of achieving the linkage are outlined. The need 
for effective organizational processes to establish an integrated information system 
and business strategy is also considered. Suitable examples concerning the manufac-
turing processes,a area of my study, are also provided where ever applicable. 
CHAPTER III deals with different aspect of methodology research. The section wise 
descriptions of the need for the study, objectives of the study, operational definitions, 
research design, population and sample , data collection method, design modification 
and administration of the research questionnaire have been made. It also covers 
analysis and statistical procedure for interpreting the date, limitations of study, reli-
ability of data, dependability of the results, researcher's liability and scope of further 
study. 
( i i i ) 
CHAPTER IV analyze and interprets the data collected for the study. The chapter is 
divided into five subsections depending upon the functional ureas like Strategic, 
Marketing, Production, Finance and Personnel. Graphical representation, statistical 
treatment and their interpretation is done according to the functional areas. 
CHAPTER V provided an overviewof the study and the conclusion drawn from it. 
Bibliography of books, journals, magazines, reports etc, used in the study have been 
attached at the end of the report followed by four appendices. 
This study could help in understanding the data processing requirements of 
various levels of management with respect to the functional areas, the sources from 
where that data originates, its type, form and cycle of processing. It can help in 
designing a computerised management information system for manufacturing com-
panies. An avid reader and one in quest of knowledge can draw certain tips helpful in 
making decisions in various aspects of management. 
( i v ) 
CHAPTER I 
THE INFORMATION RESOURCE 
This chapter is divided into four sections. The first section deals with the historical 
background of information. Second section concentrates one the value of information, 
now it decays with time, does it requires a context, what does it costs when perfection 
is needed and what is its value outside the decision making process. The third section 
provides an overview of information covering such aspects as the definition both 
mathematical and otherwise, the types, attributes and quality. The fourth section 
focuses on how the information can be put into use as a competitive weapon to 
achieve success in a highly dynamic environment. 
1.1 HISTORICAL BACKGROUND 
The present is often much more meaningful when we have a better 
understanding of the past. Indeed, many historians feel that one of the main 
characteristics of progressive civilizations is their ability to produce and use information 
effectively. The history of information is as old as the oldest writing in the world. The 
oldest evidence of writing by man discovered sofar consists of clay tablets excavated 
at sumer in Mesopotamia and dated approximately 3000 B.C. These tablets contain 
records from an inventory system carrying information on receipts and issues made 
to individuals from a temple grain store. In fact, many historians believe that writing 
arose in response to the need for such 'Management information1. 
In the olden days, information travelled very slowly, about as fast as a horse 
could gallop. Competition was scarce. As a result the only way for securing information 
about the market and" the competitors was by venturing into the market and visiting 
the premises of the competitors. With passage of time, quicker ways of sending 
messages were adopted. The Romans built signal stations along the east cost of 
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Britain, which sent off smoke or fire to indicate the approach of the barbarians. As 
man became busier and the element of time became important the semaphore (system 
of sending messages by holding the arms or two flags in certain positions according 
to an alphabetic code) was invented to enable quick sending of messages. This consisted 
of towers with movable arms just within sight of each other, so that messages could 
be passed on from station to station. This was the quickest way of sending messages 
before the advent of electricity. Pigeons were also used for communication of 
information. This was soon replaced by the post. Timely communication of information 
is one aspect, organization of information for such communication is yet another 
aspect which deserves considerable attention. The very first attempt at organizing 
the collection of information and its distribution was first undertaken by 'Reuter' 
whose name appears so often on the pages of our newspaper till date. In fact, he 
established the first agency for managing news; with the advent of telegraph code, 
cables were laid down to send information2. 
Since then, society has moved through five distinct stages of information 
revolution. The first stage was the invention of language, which allowed men to 
codify their knowledge and transmit it from one person to another. The second stage 
was the invention of printing, which enabled transmission of moderate quantities of 
information through time or space. The third stage was heralded by the mass media, 
particularly radio and television. The fourth stage was the invention of the computer. 
The fifth and the final stage is the recent linkup of computers with communications 
and the advent of personal computers; this has truly accelerated the pace of information 
revolution3. 
Technology has been providing mankind with new tools and new opportunities, 
and, in response, society has evolved new institutions and has changed its physical 
form. Some times these responses have been comfortable and swift as in the case of 
telephone and radio; at other times they have been halting and painful. The changes 
Chapter I : The Information Resource 
2 
brought about in the society through the earlier revolutions were slow and unnoticeable, 
but computers and communications have changed the whole working environment. 
Some have gone as far as to term today's society as the information society, and new 
terms such as 'information workers' have been coined. Whatever be the degree of 
impact on society, one cannot ignore the fact that the importance of information in 
the context of organisation has been growing steadily4. Information processing with 
the support of computers and communication has broadened the horizon of human 
performance and we have seen the transition from Agrarian society to Information 
society. Sending of information through Information system has become a culture 
than an institution5. 
In the mid-eighteenth century, pressures to process data increased. The industrial 
revolution removed the basic means of production from the home and small shop 
and put them in the factory. The development of large manufacturers led to the 
development of service industry for marketing and transportation of the manufacturer's 
output. The increased size and complexity of these organisations made it impossible 
for any one person to obtain enough information to manage them effectively without 
enlisting the aid of data processing. Furthermore, with the advent of the large factory 
systems and mass production techniques, the need for more sophisticated capital 
goods necessitated large investments and these large capital needs forced the separation 
of investor (owner) from management (manager). On the one hand, management 
needed more information for internal decisions whereas investors on the other hand, 
needed information about the organisation and about management's performance. 
Till 1750, when all nations were primarily agricultural societies, there was not much 
of a difference in the standards of living of various people. But wkii the advent of the 
Industrial Revolution, and the consequent transformation of agricultural societies into 
industrial ones, the chasm between the rich and the poor nations grow rapidly. In the 
capitalist world, this cham is unbridgeable-so great is the pile of wealth on one side 
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and so deprived of it is the other side. But in this post-capitalist world, where ideas 
will be the key economic resource, this distinction will mellow down6. 
Currently, the United States and Japan are occupied with the task of inventing 
a 'thinking computer'. They are working on the lines to invent a computer which will 
offset the only one deficiency of a computer which exists today, that is, it will be able 
to take decisions on its own just like a human being7. The computer will be so designed 
so as to resemble the human thought process and is expected to operate at a speed 
much faster than today's computers. The technology of these thinking machinery, 
artificial intelligence, fulfill the role of human experts and hence are called EXPERT 
SYSTEMS. This is expected to result in drastic changes in the structure and 
responsibility of management8. 
We are all beginning another great journey. "Now that the computing revolution 
is behind us, we are on the brink of another revolution. We are crossing a technology 
threshold that will forever change the way we buy, learn, work and communicate 
with each other". According to Bill Gates, chairman of Microsoft in his new book". 
The Road Ahead," which attempts to predict the future and how the information 
highway" will change our lives. This one will involve unprecedentendly inexpensive 
communication. All the computers will join together to communicate with use for us. 
Interconnected globally, they will form a network, which is being called the information 
highway. A direct precursor is the present Internet, which is a group of computers 
joined and exchanging information using technology. When tomorrow's powerful 
information machines are connected on the highway, people, machines, entertainment 
and information services will all be accessible. 
In an age when intelligent computers, networks and software systems begin to 
control various aspects of our lives, there are some pitfalls. An electronic marketplace 
could largely replace the real one with just the buyer and seller of a product involved 
in the transaction-no department stores, no salesmen. This may be good news for 
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consumers but not for workers. There may have to be "retraining". Another compelling 
aspect of this vision is how workers stay home and keep in touch with the office via 
electronic mail, phones and faxes, monitoring weather and stock reports; video phones; 
electronic books; interactive televisions; friction-free capitalism that will enable even 
the most humble to reach an international audience, the ability to protect our privacy 
through "encryption" or data scrambling9. 
1.2 VALUE OF INFORMATION 
The classical economists from Adam Smith to Karl Marx considered land, 
labor, and capital to be the key resources of a country's economy. With the advent of 
the information revolution, some economists added one more element-information-
to these three. Thus, land, labor, capital, and information became the four pillars on 
which stood the economy of a nation. The adding of information to the three classical 
elements gave a new meaning to the value of these three. If t!«ie country has no 
access to the right information at the right time then land, labor, and capital cannot 
sustain the economy for long, because such an economy does not have a competitive 
edge. The advent of the information society a society in which more than 50% of the 
work force is employed in Information Technology (IT) related activities, and the race 
among nations for evolving into an information society from agricultural or industrial 
ones show how crucial is information in today's economy10. Information and 
knowledge management is the password for success in this era of globalisation; when 
barriers of discriminatory trade practices are being removed and there is an urgent 
need for appropriate decisions at the correct time. Flexibility and responsiveness now 
rule the market place, rather than following the make and sell strategy of industrial 
age. Today's successful companies focus on sensing and responding to changing 
market conditions. There is always a necessity for information accessed to be accurate, 
timely and consistent. 
Chapter 1 : The Information Resource 
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Hence, information must be easily accessible to empower employees and 
transaction systems to be flexible but systematic to transcend traditional boundaries, 
to support common business/process practices and develop new and innovative 
approaches. Information today is an inseparable entity for any business unit helping 
to define and implement the procedures to meet the corporate 6bjectives. With the 
growth .of business, the volume of work related to the processing of information at 
each work center has increased many folds. Due to this overload, the resultant corporate 
objectives are not fulfilled, inspite of the use of data, information and knowledge 
bases. Effective approaches and solutions for information handling and managements 
are important. 
Information is the primary asset for a company, requiring focused attention of 
the management11. Information must be fused into the business. It is a fundamental 
resource in itself which get consumed in an activity and re-emeges as value addition 
in the product in-process and/or in itself, aggregating all the previous information 
about the process or activity, down the process line. When some new information 
originates, it is refined in the enterprise depending upon the level of its usage. Any 
interruption/blockages can given rise to some serious symptoms which if not 
t 
immediately taken care of can explode, damaging the enterprise. Organisations are 
dealing with tumultuous business conditions the world over. In a climate beset by 
regulation, de-regulation, mergers, acquisitions and other guerrilla elements businesses 
find themselves compelled to pay heed to their core processes and their service and 
product offerings12. Such re-engineered companies find themselves rapidly expanding 
their customer base both demographically and geographically. This translates to more 
information requirements. 
It was in 1953 that Daniel Bell, a famous sociologist coined the word 
'Information society' and predicted that information would succeed all the raw materials, 
natural resources and energy as a commodity. The increasing complexity and 
Chapter I : The Information Resource 
6 
competition in the global market, the vast uncontrolled information explosion, just-
in-time delivery systems, and socio-economic and cultural changes are already proving 
that the world is now getting tuned to the information era. The industry which could 
exploit the computer and communication technologies along with the hard working 
manpower and the resources, to solve the problems due to information explosion, 
would definitely become the primemover of the entire world. To be precise, the 
future lies in the hands of information producing or information vending industry13. 
Information is a critical resource of organizations as fundamental as energy or 
machines. It is an indispensable link that ties all an organizational components together 
for better operation and coordination and for survival in an unfriendly competitive 
environment. Just as each and every cell in the living body requires oxygen to live, 
organizational work centers also requires their basic need, information, to even initiate 
some work for their survival14. 
We know that this is the age of information where the amount of available 
information doubles every five years. Information is the international currency upon 
which fortunes will rise or fall. As more and more information comes at the door 
faster than we can cope with it, we spend more and more time trying to process it for 
our own advantage. As a result most, if not all of us, suffer frequently from "information 
overload". Most of the data built up in raw form is only partly digested and much of 
its is found to be irrelevant to business objectives. We all build large amount of data 
with the assumption that some of it will turn out to be enlightening sometimes in the 
future. Thus we end up in a needle-in-the-hay stack situation. It is now a social norm 
for organisations to be seen as efficient in their information processing to enable 
their managers in decision making. Many researchers have shown that much irrelevant 
information is gathered and processed within organisations. Most of us gather and 
use information more to interpret and understand what is going around us than 
merely to address current decisions. Decisions are often made on the basis of subjective 
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judgments: irrespective of information collected15, very often a shortage of information 
also leads to particular decision. This shortage can be due to information overload-
due to a lack of information processing capabilities of an organisations. In the 
"organisational information market", the classic economic equation of supply and 
demand is often defeated. Because the information gatherers/processors rarely adjust 
their output to suit the real needs of the users. Information should not be looked at as 
an "innocent commodity"16. It can be used by managers in their internal fight to 
tackle conflicts of interest, to persuade and force people. 
A fundamental problem for all decision makers is the absence of complete 
information about the decision environment. If all possible actions, events and 
conditional outcomes could be predicted with complete confidence, then decision 
making would be simple mechanical exercise of calculating the optimal action according 
to some predetermined criteria. In practice, of course, the decision environment is 
characterized by uncertainty or the absence of perfect and complete information. 
Decisions must be made on the basis of estimates and expectations, the former of 
which may be inaccurate, while the latter are often unfulfilled. The 'art' of management 
cannot be replaced by 'science' of decision theory17. What decision theory can do is 
to give structure to the decision making process in a manner that focuses attention 
on the decision variable that are most important, so that resources can be devoted to 
their estimation. At the same time, a well formulated decision model will not only 
provide a solution guide, it will also include some measures of the sensitivity of solutions 
to the estimated variables. All decision concern the future, which is imaginable but 
not knowable. Actions are undertaken in anticipation of future benefits, which may 
or may not be realised. 
Many executives believe their decisions should be based primarily on solid 
facts and careful analysis, but others rely on intuition and experience, apparently 
indifferent to their information needs. In the part both groups of executives were 
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successful, but times change. Today decision making is more complex because of the 
interaction of internal and external variables, the assumption that the future will not 
be substantially like the part, the quick tempo of technological change, and the impact 
of growth and product diversification. When the pace of organizational life was slower 
executives operated on the assumption that the future would be substantially like the 
past, and they could establish goals and make plans and decisions by extrapolating 
from the past. But today events are moving too rapidly for experience to be a reliable 
guide, so executives must obtain and use information to develop strategic plans suited 
for the unique and complex problems and opportunities in the future18. 
The need to produce more information, available to wider array of users, is 
increasing even further. Investors in a business need information about its financial 
status and its future prospects. Bankers and vendors need information to appraise 
the performance and financial soundness of a business before making loans or granting 
credit. Government agencies need a number of reports that disclose financial and 
operating activities for purpose of fixation and regulation. Unions are interested in 
the profitability of the organisations in which their members work. The individuals, 
however, most involved with and dependent on information are those charged with 
the responsibility of managing and operating organizations - that is, management 
and employees their needs range from maintenance of accounts receivable to strategic 
information for corporate takeover. Advances in technology, particularly as they affect 
the very nature of work itself, are rapidly transforming the workforce from one that 
endures long hours of physical effort into one that is dependent on information-both 
as producers and users. Consequently, although we may lament the razing of the 
corner store and the disappearance of the family farm and be discouraged by red ape 
and bureaucracies, the trend towards greater complexities becomes a requirement 
for survival rather than just a desirable goal to improve efficiency. 
Chapter I : The Information Resource 
9 
1.2.1 The Value of Information Decays with Time 
The value of information changes rapidly over time19. Useful information has 
a sharp exponential decay function at least from the perspective of management 
control. The knowledge that a particular product has a defective component is 
extremely valuable in the early production runs, when changes in subcomponents 
and assemblies can still be made, as opposed to a year later, after an entire year's 
production of defective products. Information that is a year or more old may have 
historical value, may be important for statistical analysis and strategic planning, but is 
useless from the vantage point of management control. Thus, information must be 
timely, and timeliness is a significant part of the value of information and the ability to 
act on it. 
1.2.2 Information Requires a Context 
Much of the information that can be mechanized or automated is often not 
particularly interesting or important from a managerial perspective20. The daily or 
hourly output of a specific machine on a factory floor can be captured and automated 
relatively easily, but its significance is quite low (unless it can be related to some other 
body of information). The value of information depends on analysis, interpretation, 
explanation, and finally understanding. Information requires a context. This context 
is supplied by the user's stock or core of knowledge. Information without context, 
which means the absence of analysis, interpretation, or explanation, is thus of little 
value. Moreover, human beings and organizations develop the context within which 
information is valuable. Machines, information systems and related technology can 
provide only the information. 
1.2.3 Value of Perfect Information 
Decision theory provides approaches for making decision under certainty, risk, 
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and uncertainty. Decision making under certainty assumes perfect information as 
outcomes; risk assumes information as to the probability of each outcome but not 
which outcome will occur in any given case; and uncertainty assumes a knowledge of 
possible outcomes but no information as to probabilities. A value of information-can 
be computed for decisions which fit these frame works of analysis. In decision theory, 
the value of information is the value of he change in decision behaviour caused by the 
information less the cost of obtaining the information21. In other words, given a set 
of possible decisions, a decision maker will select one on the basis of the information 
at hand. If new information causes a different decision to be made, the value of the 
new information is the difference in value between the outcome of the old decision 
and that of the new decision, less the cost of obtaing the new information. If new 
information does not cause a different decision to be made the value of the new 
information is zero. 
•A very simple example will illustrate the value of perfect information in a 
decision with only one future condition or state of nature. Assume that there are only 
three alternatives called A, B and C. The decision maker on the basis of prior knowledge 
(imperfect information), estimates that the outcomes (pay off) from A will be $ 20, B 
$ 30, and C $ 15, and is therefore ready to choose B. Perfect information is then 
provided which establishes without doubt that the pay off of C is $ 30 and the payoff 
from B is only $ 22. The information causes the decision maker to select C instead of 
B, thereby increasing the payoff from $ 22 to $ 30. The value of perfect information 
is therefore $8 minus the cost of obtaining it 
Payoff matrix # 1 Payoff mati u # 2 
A 20 A 20 
B 30 Decision = B B 22 Decision = C 
C 15 C 30 
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The value of perfect information is computed as the difference between the 
optimal policy without perfect information and the optimal policy with perfect 
information. The value of perfect information in this example involves only one state 
of nature, so that once an alternative is chosen, the choice is the one that has the 
highest outcome. 
Suppose that there are two conditions or states of nature, \ and X2 (e.g. 
corresponding to government contract obtained (Xt) and government contract not 
obtained (X2). Each of these has a probability attached to it by the decision maker; 
assume 0.60 for X^ and 00.40 for X2. The pay off matrix X might then appears as 
follows : 
_ ^ i X 2 
Probabilities 
Strategies 0.60 0.40 Expected value 
A 20 18 A = $ 19.20 
B 30 0 B = $ 18.00 
C 15 8 C = $ 12.20 
This say that if A is chosen and X (contract received) occurs, the payoff will be 
$ 20; if A is chosen and X occurs, the payoff is $18. The expected value or average 
payoff is the sum of the payoff for each decision times the probabilities for each 
outcome. The expected value for decision strategy A is 0.60 (20) + 0.40 (18) = $ 
19.20. 
The value of information for more than one condition is the difference between 
the maximum value in the absence of additional information and the maximum 
expected value with additional information, minus the cost of obtaining it. The 
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maximum expected value can change by a change either in the probabilities for the 
conditions X and X or in the payoffs associated with them. 
1.2.4 Value Of Information Other Than In A Design Making 
If the value of information were based only on identified decisions, much of 
the data that organizations and individuals prepare would not have value. Since the 
market for information suggests that it does have value, there must be other bases for 
the value of information. Some other reasons for value of information are motivation 
model building and background building22. 
Motivation : 
Some information is motivational; it provides the persons receiving the 
information with a report on how well they are doing. This feed back information 
may motivate decisions, but its connection is often indirect. The information may 
reinforce an existing understanding or model of the organization. It may provide 
comforting conformation that results are within allowable limits. It also aids in learning 
as individuals receive feedback on the consequences of actions. 
Model Building : 
The management and operation of an enterprise function with models of the 
enterprise with in the minds of the managers and operational personnel. The models 
may be simple or complex, correct or incorrect, etc. Information that is received by 
these individuals may result in change or reinforcement in their models. This process 
is a form of organizational learning and expertise building since the models are used 
in problem finding to identify problems, a change in the models will have an influence 
on identification of problems. 
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Background Building : 
In decision theory, the value of information is the value of the change in 
decision behaviour (less its cost), but the information has value only to those who 
have the background knowledge to use it in a decision. The most qualified person 
generally uses information most effectively but may need less information since 
experience has already reduced uncertanity when compared with the less-experienced 
decision maker. Thus, the more experienced decision maker may take the same 
decision for less cost, or a better decision for the same cost, as the less experienced 
person. 
The value of the specific information utilized in a decision cannot be easily 
separated from the accumulated knowledge of the decision maker. In other words, 
much of the knowledge that individuals accumulate and store (or internalize) is not 
earmarked for any particular decision or problem. A set of accumulated knowledge 
allows a person to make a better decision, or the same decision at less immediate 
cost, than one who lacks this expertise. An imperfect market value of expert 
information is reflected in the cost of hiring the expert to give advice. Much of the 
success of problem finding and problem formulation is dependent on the person 
having a rich background of knowledge from which analogies similar situations, problem 
solutions, and models may be drawn. Background building allows construction of this 
background knowledge. It is expected to have future use rather tlian immediate use. 
It can be far removed from the current problem environment. 
1.3 OVERVIEW OF INFORMATION 
Information is an imprecise term as commonly used. However, underlying the 
use of the term in information systems are several common ideas. Information adds 
to a representation, corrects or confirms previous information, or has "surprise" 
value in that it tells something the receiver did not know or could not predict. 
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Information reduces uncertainty. It has value in the decision making process in that it 
changes the probabilities attached to expected outcomes in a decision situation. 
1.3.1 Information Defined 
A useful general definition of information for the purpose of information systems 
is the following. "Information is data that have been our into a meaningful and useful 
context and communicated to a recipient who uses it to make decisions". Information 
involves the communication and reception of intelligence or knowledge23. It apprises 
and notifies, surprises and stimulates, reduces uncertainty, reveals additional alternatives 
or helps eliminate irrelevant or poor ones, and influences individuals and stimulates 
them to action. Especially in businesses, information should given early warning 
signals and portend the future. Information consists of data, images, text documents, 
and voice, often inextricably intertwined, but always organized in a meaningful context. 
DATA , the raw material for information, is defined as groups of non random 
symbols which represent quantities, actions, objects etc. Data items in information 
systems are formed from characters. They may be alphabetic, numeric, or special 
symbols such as * and $. Data items are organized for processing purposes into data 
structures, file structures and databases. Data relevant to information processing and 
decision making may also be in the form of text, images, or voice24. 
The relation of data to information is that of raw material to finished product. 
In other words, an information processing system processes data into information. 
More precisely, the information system processes data in unusable form into a usable 
form that is information to the intended recipient. The analogy of raw material to 
finished product illustrated the concept that information for one person may be raw 
data for another just as the finished product from one manufacturing division may be 
the raw material for another division. Because of this relationship between data and 
information, the two words are often used interchangeably. Information resources (in 
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the sense of stored data of all types) are reusable. When information is retrieved and 
used, it does not lose value; in fact, it may gain value through the credibility added by 
use. This characteristic of stored data makes it different from other resources. Data 
are processed through models to create information; the recipient receives-the 
information and then makes a decision and takes action; this creates other actions or 
events, which in turn create a number of scattered data that are captured and serve 
as input; and the cycle starts all over again. A simple schematic that represehts now 
information is thought of is shown in fig. 1 on the next page. The distinction between 
data and information lies in the fact that data items are the raw material processed to 
provide information. Information has value within a specific decision making context, 
it also Has value within the context of future decisions and actions. 
1.3.2 MATHEMATICAL DEFINITION OF INFORMATION 
As used in the mathematical theory of communication, information has a very 
precise meaning. It is the average number of binary digits which must be transmited 
to identify a given message from the set of all possible messages to which it belongs. 
If there are a limited number of possible messages which may need to be transmitted, 
it is possible to devise a different code to identify each message25. The message to be 
transmitted is encoded, the codes are sent over the channel, and the decoder identifies 
the message intended by the codes. Messages can be defined in avariety of ways. For 
example, each alphanumeric character may be a message, or complete sentences 
may be'messages if there are a limited predefined number of possible sentences to be 
transmitted. The size of the code is dependent on the coding scheme and the number 
of possible messages. The coding scheme for information theory is assumed to be 
binary. In other works, if the communication system is required to respond to only 
two responses, "yes" or "no", then the system needs to transmit one of only two 
possible signals; they are represented by 1 and 0, the two values in the binary 
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system. In this communication system, the information content of the message to be 
sent is said to be one bit. 
The information content (average) is the sum of the probability times the log 
of 1/probability of each item (character). This is stated as : 
n
 1 
I = X Pi log2 — 
i=i P 2 
A computationally equivalent form is 
n 
I = Z Pi '°92 Pi 
i = l 
As an example, assume four messages. If they were all equally likely, the 
formula log h would yield an average of two bits. If the probabilities were unequal 
(say, 0.50, 0.25, 0.15 and 0.10), the computation would be as follows : 
Message 
number 
1. 
2. 
3. 
4. 
Probability of 
the message 
0.50 
0.25 
0.15 
0.10 
log2 p : 
-1.00 
-2.00 
-2.74 
-3.32 
Pi log2 Pi 
e 
-0.50 
-0.50 
-0.41 
-0.33 
-1.74 
= X Pi log2 Pj =1.74 for set of messages 
Even though there are still four messages, the average number of bits needed 
(the average information content) is less than if they were equally probable. 
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The formula for information specifies how much information is required to tell 
the receiver something not already known or not predicted with certainty. !v formation 
in this sense might be termed as having "surprise or news" value. 
A communication is rarely if ever completely composed of information. There 
are usually redundant elements. Redundancy reduces the efficiency of a particular 
transmission because more codes are transmitted than are strictly required to encode 
the message. How ever, some redundancy is very useful for error control purposes. A 
message may not be received as sent because of noise in the communication channel. 
The transmission of redundant data allows the receiver to check whether the relieved 
message is correct and may allow the original message to be reconstructed. Suppose, 
for example, a message dealing with the history of united states was partially intermixed 
with noise so that only the following came through to the receiver ('stands for an 
undetermined character) : 
T " F**St PR***DE*T O* THE UN***D S**T*** E SH'NG**. 
The fact that the reader immediately perceives the sentence as reading "The 
first president of the united states George Washington" indicates that the original 
message was highly redundant. In fact, the garbled message is still redundant. The 
redundancy that the listener need not read and decode every letter in order to 
understand the message. Redundancy is usually built into data communication systems 
through the transmission of parity bits. Redundancy in coding is computed as the 
percentage of the information coding capability not being used. 
lm 
where In = Information capacity needed 
lm = " " of code 
For example, a code using six bits, which can code 64 possibilities, might be 
used in a particular situation that has only 16 possibilities to differentiate. The 
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redundancy in this case is computed as follows : 
In = log2 16 = 4 
Im = log2 64 = 6 
4 R = 1 - — = 0.33 redundancy 6 
The information capacity needed and redundancy are affected by the probability 
of each message being transmitted. Suppose there are four equally likely possibilities. 
A selection requires an average of two bits (log 4 = 2). However, if the four possibilities 
are not equally likely, a two bit code is slightly redundant. 
outcome p : log2 Pj p t Iog2 p, 
1. 
2. 
3. 
4. 
-1.85 
1 85 
R = 1 - = 0.08 or 8 percent redundancy in use of a 2-bit code for this 
0.20 
0.30 
0.40 
0.10 
-2.32 
-1.74 
-1.32 
-3.3 
-0.46 
-0.53 
-0.53 
-0.33 
data 
1.3.3 TYPES OF INFORMATION 
In the decision making context of an organisation, information can be classified 
into three broad types : (1) environmental, (2) competitive, and (3) internal26. 
1. Environmental Information 
Environment information needs can be classified and described as follows 
('hapter I : The Information Resource 
20 
i) Political and governmental considerations 
Some' information on political stability, at whatever level of government, is 
important for of recasting plans Additionally, the nature and extent of government 
controls and their effect on the organization must be taken into account. A third 
factor is the important role played by government financial and tax policies; they 
have a very significant effect on many planning decisions. 
ii) Demographic and social trends 
The products, services, or outputs of most firms and organizations are affected 
by the totals, composition or location of the population. Social trends and 
consumer buying behaviour are important. It is necessary therefore to forecast 
trends for both the short and long run in this critical area. 
iii) Economic trends 
Included herein would be 
(a) the GNP level trend consumer disposable income, which are significant for almost 
all organizations; 
(b) employment, productivity, capital investment, and numerous other economic 
indicators that provide valuable planning information for those firms whose output 
is a function of these important variables, and 
(c) price and wage levels, whose effects are vital to almost all organizations regardless 
of product or service. 
iv) Technological environment 
Because of accelerating technical changes and their effect on new products and 
processes, it becomes necessary or desirable for many firms to forecast the 
technological changes in their industry and the probable effect on the firm. 
v) Factors of production 
» 
These include source, cost, location, availability, accessibility and productivity of 
the major production factors of (a) labor, (b) materials and parts and (c) capital. 
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2. COMPETITIVE INFORMATION 
Information concerning factors that affect the operation of the form within an 
industry included data concerning industry and firm demand as well as data on the 
competitors27. 
Three types to consider are 
i) Industry demand 
Because the sales and the corresponding level of operations for any single firm 
are largely a function of the level of demand for the given industry it is a part of, 
the firm must fore cast the demand for that area or industry. 
ii) Firm demand 
The demand for products of an individual firm is a function of the industry 
demand and the capabilities and activities of the individual firm relative to the 
capabilities and actions of competing firms. 
iii) The competition 
Data on competing firms are very important for forecasting individual demands 
and making decisions and plans to achieve the forecast. This information generally 
falls into three types: 
a) Past performance - profitability, return on investment, share of the market and 
similar data help to identify competitors and may also provide a yardstick for 
setting performance objectives for the individual firm. 
b) Present activity - developments concerning the competition that will affect the 
planning process. Such developments may include price strategy, advertising 
campaigns, new product introductions, changes in distribution channels, and so 
on. 
c) Future plans - information concerning new products acquisitions, R&D effects 
and other plans that affect the individual firm's future. 
22 
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3 . INTERNAL INFORMATION 
Because internal premises affect the decisions of so many levels in the 
organization, in some respects they are more important than the external information. 
Although the business environment and premises surrounding competition are no 
doubt very important, these categories of information are, after all, considered 
necessary for decision making by relatively few managers in a firm, mainly top managers 
and marketing managers. However, internal planning premises are vital for subsidiary 
planning at all levels in the organization. 
A budget or a sales forecast, once adopted, becomes essential data for a 
variety of subsequent and connecting plans. Internal data are aimed at an identification 
of the organization strengths and weaknesses. The external constraints that, when 
viewed in the perspective of external information are vital decision making premises 
that help managers shape future plans. It is useful to think of internal premises as 
being of the following types : 
i) Sales Forecast - This is perhaps the single most important document in the 
organization, because the allocation of the entire company's resources is d function 
of the sales plan. It sets the frame work on which most other internal plans are 
constructured and can therefore be regarded as the dominant planning premise 
internal to the firm, 
ii) The Financial Plan - This plan, frequently called the budget, is second only to be 
sales forecast in importance. In many ways, the financial plan preempts the 
sales forecast because it represents a quantitative and time commitment of the 
allocation of the total resources of the company (workers, plant, capital, materials, 
overhead, and general and administrative expenses). Properly constructed, the 
financial plan involves the entire organization and, when completed, provides 
subsidiary planning information for a variety of subplans throughout the company. 
It is system that links all activities of the company together. 
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iii) Supply factors - Labor, capital, plant and equipment, organization, and other 
supply factors are vital premises that provide constraints or boundai. s within 
which decision making takes place. These factors are controllable to a large 
extent by the firm, but their availability and limitations must be taken into account 
in developing the financial plans and subsidiary plans for achieving objectives. 
iv) Policies - Basic policies are relatively fixed for long-run purposes and cannot 
readily be changed to permit flexibility in developing alternative courses of action 
in the short run. To the extent that product, marketing, financial, personnel, 
and other basic policies are unchangeable in the short run, they provide constraints 
to planning in much the same way as do supply factors. 
Another categorization of the information in a decision making context can be 
done on the basis of five purposes, when it helps to describe, explain, predict, evaluate, 
and innovate28. 
DESCRIPTIVE information helps managers determine whether something is 
going wrong or whether environmental conditions are changing. It is generally the 
least difficult to obtain, involves relatively less interpretations than other kinds, and is 
frequently the most costly because it requires accuracy to small tolerances. 
Information EXPLAINS phenomena that deal with the complex issues of 
causality and association by providing data from past experience and the ability to 
» 
construct models. Models represent an abstraction of reality - they represent what 
things were like, what they are like, what they could be like, or what they should be 
like. Models are designed to clarify certain aspects of a problem or a problem area; 
they are supposed to highlight certain important relationships and certain key 
interactions. A well defined model, in abstracting the essence of some real problem, 
should clarify it, facilitate analysis of the constraints and potentials, and indicate some 
of the information needed. 
PREDICTIVE information helps a manager to predict and to explain his 
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predictions, much as an estimating equations in statistical techniques might, and to 
relate the information to the part and the future. 
EVALUATIVE information helps a manager make periodic evaluations of 
performance and other important activities to obtain clues concerning performance 
and the future. 
INNOVATIVE information comes to managers as bright ideas, suggestions, 
proposals, and hypotheses for further development. 
This classification of information in five types helps executives define and 
appraise their information needs. This executive input is helpful in designing information 
systems and in organizing the manager's decision making responsibilities29. 
1.3.4 SOME IMPORTANT INFORMATION CANNOT BE PUT INTO A 
SYSTEM 
Much essential information in an organization is inherently not systematic and 
therefore cannot be captured and put into a machine. Ideas for new products, the 
opinions of other managers, plans of competitors, or the intentions of large entities 
such as nations and societies are examples. Views and perspectives contrary to accepted 
organizational wisdom are frequently not a part of formal information system30. 
1.3.5 INFORMATION ATTRIBUTES 
Many people still tend to equate information with computer printouts. Other 
state that users are suffering from information overload. Although we may indeed be 
swamped by printout pollution, memo mania, and miss information, many users still 
lack quality information. As shown in Fig.2 on the next page, the quality of information 
rests solidly on three pillars - accuracy, timeliness, and relevancy31. These are the key 
attributes of information. 
Accuracy means more than one plus one equals two. It means that information 
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is free from mistakes and errors. It means that information is clear and accurately 
reflects the meaning of the data on which it is based. It conveys the accurate picture 
to the recipient, which may require a presentation in graphical rather than tabular 
form. Accuracy means that the information is free from bias. In some organizations, 
for example, middle managers wield great influence over the decisions of top 
management because middle managers act as "gatekeepers" in passing information 
between middle [Lower! and top managers. This power over information allows middle 
managers to manipulate or distort information to ensure that the decisions made 
reflect their best interests. To reduce the gatekeeping tendency and thereby eliminate 
bias, organizations employ an idependent source to produce and disseminate 
information directly at each level of management. Getting information to recipient 
within the needed time frame is another key attribute of information quality. Clearly, 
yesterday's newspaper today, variances from standard reported after any corrective 
action can be taken, or stock quotes a day or two after the fact are normally of little 
value. Timeliness simply means that recipients can get information when they need 
it. Relevancy is the final key attribute of information quality. Very simply, does the 
information answers specifically for the recipient what, why, whare, when, who and 
how? Furthermore, what is relevant information for one recipient is no necessarily 
relevant for another. The relevancy of information from a specific customer order, 
for example, will vary among the employees of the company. Those individuals most 
directly responsible for processing customer orders (e.g. credit clerks, inventory pickers, 
packagers, shipping clerks) will regard the detail contents of a specific orders as 
necessary information to perform their respective jobs. 
However, to serve certain essential objectives of an organization, information 
must meet certain criteria32 : 
i) Accuracy - free from transcription or computation errors, 
ii) Comprehensiveness - complete so as to inform the user about a particular situation 
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or activity, 
iii) Appropriateness - Selective so as to be relevant to the decision or planning and 
control objectives, 
iv) Timeliness - available when needed and current, 
v) Clarity - free from ambiguity, 
vi) Flexibility - adaptable for different user needs, 
vii) Verifiability - adaptable for different user needs. 
viii) Freedom from bias - absence of intent to alter or modify so as to influence users, 
ix) Accessibility - easily and speedily obtained, 
x) Form - appropriately persecuted - tabular, graphic, summary or detailed, printed 
or displaced, 
xi) Frequency - collected and presented as necessary, 
xii) Scope - breadth determined by the usage required. 
xiii) Origin - Source, whether inside or outside the organization, should be indicated, 
ivx) Cost Effectiveness - tangible and intangible values must be blended to cost 
effectiveness before developing the system change and additions are often 
expensive and complex to search, rectrieve, and produce. 
1.3.6 QUALITY OF INFORMATION 
Quality is defined as excellencies or fitness. It is not an absolute concept, it is 
defined within a context. An application has quality relative to its primary and secondary 
users, operations personnel, control personnel, maintenance personnel, and so forth. 
Perfect quality is very costly and virtually impossible, quality should be within acceptable 
limits as defined by the organisation33. The quality limits reflect the consequences of 
lack of quality and the cost of achieving it. As the lack of quality in the development 
process may result in applications that are not used or that have a very high level of 
maintenance repairs and enhancements, but a development process that seeks to 
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make sure the application is perfect will never be completed. Quality in information 
systems has a number of characteristics. The importance of each depends on the 
application and its context. 
The quality defined above is achieved by a comprehensive approach consisting 
of organizational functions with responsibility for quality and various procedures and 
activities to incorporate quality in information systems and to assure that quality is 
achieved. 
Even if information is presented in such a way as to be transmitted efficiently 
and interpreted correctly, if may not be used effectively. The quality of information is 
determined by how it motivates human action and contributes to effective decision 
making. The value of information may be theoretically determined by the value of a 
change in decision-making behavior. But some aspects of information quality in terms 
of the perceptions of the decision maker are : utility of informations; information 
satisfaction; and error and bias. 
Utility of Information : Information may be evaluated hi terms of utilities 
which, besides accuracy of the information, may facilitate or retard its use. The four 
information utilities are: 
i) Form utility - As the form of information more closely matches the requirements 
of the decision maker, its value increases, 
ii) Time utility - Information has greater value to the decision maker if it is available 
when needed, 
iii) Place utility (physical, accessibility) - Information has greater value if it can be 
accessed or delivered easily online systems maximize both time and place utility, 
iv) Possession utility (organizational location) - The processor of information strongly 
affects its values by controlling its dissemination to others. 
Information has a cost as well as a value associated with it, in terms of both 
accuracy and utilities. If the cost of acquiring information exceeds its value, there are 
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two alternatives: 
i) Increase its value by increasing accuracy and/or increasing utilities. 
ii) Reduce its cost by decreasing accuracy and/or reducing utilities. 
Information satisfaction - The contribution of a particular item of information 
to improvement in decision-making quality is difficult or impossible to determine in 
an organizational context. One substitute measure for the utility of information in 
decision making is information satisfaction, the degree to which the decision maker is 
satisfied-with the output of the formal information system. If the decision maker 
perceives that a formal information system should be available to provide required 
information, he or she will first query that source. If the information is readily available, 
satisfaction with the information system is reinforced. If it is is not, the decision 
maker must conduct an expanded search for the required information; frustration or 
dissatisfaction with the formal information system is reinforced. Information satisfaction 
can be used as one basis for evaluating formal information systems. 
Errors and Bias - Given a choice, managers have a strong preference for 
improvement in quality of information over increase in quantity. Information varies 
in quality because of bias or errors. Bias, is caused by the ability of individuals to 
exercise discretion in information presentation. If the bias of the presenter is known 
to the receiver of the information, he or she can make adjustments. The problem is 
to detect the bias, the adjustment is generally fairly simple. Error is a more serious 
problem because there is no simple adjustment for it. Errors may be a result of : 
* Incorrect data measurement and collection methods. 
* Failure to follow correct processing procedures. 
* Wrong recording or correcting of data. 
* Incorrect history (master) file (or use of wrong history file). 
Mistakes in processing procedure (such as computer program errors). 
* Deliberate falsification. 
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In most information systems, the receiver of information has no knowledge of 
either bias or errors that may affect its quality. The measurement processes which 
produce reports and precision of data in the reports imply an underlying accuracy 
that is not warranted. The difficulties due to bias may be handled in information 
processing by procedures to detect and measure bias and to adjust for it. The difficulties 
with errors may be overcome by : 
* Internal controls to detect errors. 
* Internal and external auditing. 
* Addition of "confidence limits" to data. 
* User instruction in measurement and processing, so users can evaluate 
possible errors. 
There is a difference in the effect of the first two and the last two error remedies. 
The last two remedies attempt to provide the user with confidence limits, whereas 
the first two methods attempt to reduce the uncertainty about the data and therefore 
increase the information content. Internal controls and auditing can be thought of in 
this context as adding value to the information being provided by the information 
system by reducing the uncertainty about the existence of most errors. 
1.4 INFORMATION AS A COMPETITIVE WEAPON 
Organizations operate in a world of government blunders and interventions; 
unpredictable monetary, fiscal, tax and regulatory policies, business cycles and 
recessions; abrupt changes in trade policies; domestic and foreign competition; political 
and social dysfunctions; crosscurrents of change in market place; and rising labour 
costs. To be sure, this is an unforgiving and competitive environment in which 
organizations must survive. For organizations to avoid failure, survive, and achieve 
success, they must exploit the oppurtunity dimensions of informed management, 
product and service differentiation, and increased productivity. Clearly, information 
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is the primary weapon that will help management, product and service, and productivity 
penetrate the competitive environment. The glamour of information technology will 
(IT) not move these dimensions forward, but the need to compete and survive in a 
fiercely competitive environment, an environment that includes stiffer foreign 
competition, will. Computers, other information technology, and quality information 
are not the goals but merely the competitive weapons that support organizations to 
reach goals of winning managers, superior products and services, and greater 
productivity and eventually success. 
Management 
All organizations operate in a competitive and sometimes hostile environment, 
certainly an environment that demands well informed managers. Imminent failure is 
the alternative for organizations whose managers are uninformed or misinformed. 
Indeed, the great nemesis of management is uncertainty. Managers must know what 
to do and how to do it, they must have access to information both internal and 
external to the organization; they must get early warning signal and be able to anticipate 
threats and risks; they must be able to identify quickly both new opputunities and 
losing endeavors. The size and brute strength of organizations may buy some survival 
time, but not knowing how to adapt to a turbulent environment will soon result in 
failure and ultimate death. To a great extent, managing is a thinking function. The 
main responsibility of moving through the opportunity space to achieve a competitive 
edge starts with management. 
Hierarchy of Management 
Managers can be delineated as functioning at the strategic, tacital, and technical 
level. Some managers may operate at all levels; others may operate at only one level. 
The point is that quality information must meet the needs at all levels of management 
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FIG 3 : INFORMATION NEEDS AT ALL LEVELS OF MANAGEMENT 
from the shop foreman (technical) to the production superintendent (tactical), to the 
chief executive officer (strategic). The technical manager is involved in the day-to-day 
operational affairs of the organization, such as shipping and receiving, hiring and 
firing, training, scheduling, material handling and distribution dispatching, work load 
scheduling, and job assignments. The tactical managers deals with selecting the best 
methods or machines for accomplishing short term (6 to 24 months) objectives and 
determining procedures and policies, financial and budgetary management, and 
procurement. The tactical level is associated with broad managerial functions that cut 
across organizational lines. The strategic manager deals with long term (two to five 
years) issues that requires an extended time frame to take effect or a fairly lengthy 
lead time for implementation. Examples include major capital expenditures, new 
ventures, new markets, reorganizations, mergers, takeovers, shutdowns, or relocations. 
In most. In most organizations, not enough information is available for these levels of 
management, especially the tactical and strategic levels, as shown in Fig.4 on the 
next page. Indeed, today's designers of information system have a great opportunity 
to meet the needs of all managers who must plan, control and make decisions. 
Planning 
Strategic planning is long range; tactical and technical planning is short range. 
Strategic planning is the chief executive efficer's (CEO's) primary role. Information to 
support strategic planning serves as the instrument of change and helps move the 
CEO's organization in the strategic direction he or she has chosen. Much of the 
information to support strategic planning comes from sources external to the 
organization. These sources among many others, are government reports, 
demographic studies, trade publications, market surveys, research firms and general 
media. This information combined with internal information from forecasts, interaction 
with others, and examination of different scenarios, leads the strategic planner through 
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a formulation filter to a final plan. Tactical and technical planning involves the 
implementation of strategic plan. These plans set specific standards, budgets and 
quotas for the next year. This kind of planning requires great deal of internal information 
concerning accounting, sales, inventory, production and so forth. Clearly, the planning 
function, to one degree, or another is shared by all levels of management on a fairly 
continuous basis. The planning activity can be analyzed further as a series of five 
interactive steps. First, the planner must establish goals or objectives. The process of 
selecting goals or objectives can be simple or complex. The final selection of a goal or 
objective may be the result of alarge research effort involving an intricate decision 
making process. The second step in the planning process requires the planner to 
identify the events and activities that must be performed to achieve the stated goal/ 
objective. This step is also an interactive process requiring evaluation and generation 
of a large quantity of information. In the third step the planner describes the resources 
and talents necessary to perform each identified activity. The fourth step in the planning 
process is to define the duration of each activity identified. The final step involves 
determining in what sequence (if any) the identified activity must be performed. The 
last three steps in the planning process must be clearly stated so that once the plan is 
acted on they can be used as the criteria for establishing a control scheme. The 
design of the information system must take into consideration the requirements of 
the planning process if it is to support management. This includes supplying the 
information required by the planner at each step of the planning process, establishing 
procedures for processing the information at each which is often termed "what if" 
providing for storing the approved plans as information for control purposes and 
devising an efficient method of communicating the plans to other members of the 
organization. These requirements of the planning process are vafid regardless of the 
level of management. 
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Controlling 
To a large extent, controlling is the responsibility of tactical and technical level 
management once a plan has been developed, approved, and implemented, actual 
events must be evaluated as they occur. It is indeed rare when plans are implemented 
as they were originally developed. Deviations from plans result from many factors, 
including poor planning premises, erroneous estimates, miscommunication between 
planner and implementor (s), unforeseen events, and mistakes of implementers. Some 
deviations are minor and require little or no action by management. Other deviations 
require immediate management attention at various levels in the organisation. In all 
t 
organisations, varying levels of control information is required. To a great extent, 
what is actually happening at the tactical and technical levels stems from day-to-day 
transactions. In fact, the basic raw data necessary to produce control information 
come from a variety of transactions. Clearly, the actual results of the organization are 
reflected in these transactions. The efficient processing of transactions is the key to 
tactical and technical control. Among other things, the efficient and timely processing 
of transactions give status information. The information can either represent the 
status of the transaction itself or reflect the status of the resources affected by the 
transaction. Tracking the status of a transaction is a simple control problem that can 
become complicated in large, complex operating systems. Although the total 
transactions represent the organization's life blood, a specific transaction may be 
considered some what insignificant, mundane, and routine. But the query concerning 
that transaction (e.g., customer order) can result in a significant expenditure of resources 
to provide an answer. How well an organization performs is often based on how well 
it is able to provide information concerning its transactions. In addition, lost, misplaced, 
or erroneous transactions can be very expensive to an organization. The second 
form of.status information is related to the resources that are affected by the processing 
of transactions. This type of information is similar to traditional inventory or balance 
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sheet information. It satisfies the question, "How much?". Although we commonly 
thick of inventory as being materials, virtually all resources, tangible and intangible, 
have an inventory status. Thus appropriate status information reflects machine 
availability, personnel skills, accounts payable, accounts receivable, customer "order 
in process, purchase order in process, budgetary dollars, storage space, and materials. 
Decision Making 
Organizations with similar products or services, structure, and relatively equal 
assets can achieve varying degrees of success or failure based on the kinds and quality 
of decisions made. Indeed an activity common to all levels of management, and often 
considered to be the management function itself, is decision making within both the 
planning and the controlling processes, managers are required to make decisions. 
The quality of managerial decision is related directly to the information available to 
decision makers. Decision making is the process of selecting the most desirable or 
logical alternative to resolve a problem or to attain a goal. Some decision problems 
and conflicts are simple and deterministic and have only minor ramifications. Others 
are complex and probabilistic and can have a significant impact. Decision making can 
be routine and well structured, or it can be complex and ill structured. In the broad 
terms, decision making is either programmed or non programmed. 
Programmed decision making refers to the process of dealing with well structured 
and repetitive decisions. To effect programmed decision making, the decision rules 
as well as the alternative courses of action pertaining to the decision must be completely 
defined. In many organization, programmed decision making opportunities are defined 
as standard operating practices, and an algorithm is developed to describe how this 
decision is to be made. The execution of this decision process can be manual or 
computerized. A great challenge to those designing information systems is to identify 
programmed decision opportunities and to develop computer programs to execute 
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them. Inventory activities, provide a number of opportunities for programmed decision 
making. Routine and repetitive decisions, with the potential for well defined parameters, 
lend themselves to the development and implementation of programmed decision 
making. The payoff of implementing programmed decision making is, freeing 
management for more important tasks. 
Nonprogramed decision decision making or heuristic decision making, on the 
other hand, is the process of dealing will ill defined problems. The problems are 
usually complex, only a portion of the total set of parameters is known, and many of 
the known parameters are highly probabilistic. All the talent of a skilled decision 
maker plus the aid of a well designed information system are required to make sound 
non programmed decisions. Expansion of plant facilities, purchase versus lease, and 
merger transactions, are examples of non programmed decision making. Decision 
makers have individual information accumulation rates that determine their information 
processing efficiency. Past knowledge coupled with present information processing 
efficiency, determines the individual's decision making capacity. Faced with alternatives 
decision maker identifies an objective and then attempt to attain this objective by 
choosing the best alternative, based on their existing knowledge. If an individual is 
unable to come to grips with each alternative at the present level of knowledge, 
additional information is sought. Insufficient information results from the inability of 
sources of information to provide the information or from the inability of decision 
makers to prescribe accurately their information requirements. The decision making 
process is illustrated in Fig. 5 on the next page. 
Product and Service Differentiation 
Product and service differentiation, or the offering of new products or services, 
includes such things as innovation, access, price, quality, image, benefit, uniqueness, 
maintenance, warranty and services. At present, many organizations are being 
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FIG. 5 : SCHEMATIC OF NONPROGRAMMED DECISION MAKING 
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clobbered by better differentiated products or services from foreign competition. 
Clearly, then, the appropriate strategy for the organization to survive and succeed in 
a highly competitive world is to increase its productivity and differentiate its products 
and services. In a sophisticated and affluent society with more money to spend, 
consumer demands shift from more to different. People want style, individuality, and 
quality. They look for special features, uniqueness in concept, and an attractive design. 
They want superior performance or service. Copycat products or services are of 
doubtful competitive merit. Indeed, outdated products and services cannot compete 
in the marketplace even if they are offered at reduced prices. In the past, most 
information systems were designed by persons who lacked a tactical and strategic 
perspective. Moreover, they viewed the information system as more of a number 
crunchier than a competitive weapon or a vehicle to extend into the market place and 
form a link with customers. They tended to view information systems as facilities to 
improve data processing tasks rather than as tactical and strategic tools. Today, a 
number of organizations are using information systems and technology not only to 
increase productivity but also to differentiate their products and services in the market 
place. These organizations include manufactures, banks, insurance companies, 
supplies, retailers, hotels, publishers, airlines and travel agents, just to name a few. 
Those organizations that do not take part in this innovative adoptions of information 
technology are in danger of weakening their own competitive ability and threatening 
their chances for continued existence. 
Productivity 
Some organization, such as fashion designers, gourmet food companies and 
health spas, can do much to differentiate their products and services. In fact, such a 
differentiation is essential to their business. By the same token, these organizations 
can do little in the productivity dimension. At the other extreme, organisations dealing 
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with general commodities such as agricultural products, crude oil, and metals, cannot 
do much in the area of product or service differentiation, but they can do a great deal 
in the productivity dimension. Of the many organizations in the middle are a number 
such as automobile manufacturers, banks, airlines, insurance companies, and so forth 
that can do both. Indeed, in these organizations, a thrust in productivity can also 
augment product and service differentiation. As the need for greater productivity 
increases, information technology will become a natural way for workers to enhance 
and support their performance. The technology will change what is being done as 
well as how it is being done. It will extend the brain power of all workers. The quality 
information produced will tell what is happening in the market place, in the office, 
and on the shop floor-all parts will be fied together. Further, traditional boundaries 
will be blurred between the factory and the office. The gap between blue-collar and 
white-collar workers will dissolve into a powder-bule. Some of the technologies that 
will be fied together by advanced telecommunications include computers, databases, 
automated office system computer-aided design and engineering (CAD/CAE), 
computer-assisted manufacturing (CAM), robots, artificial intelligence and expert 
systems, computer based message systems and electronic mail, automated warehousing 
and inventory central systems, advanced power equipment, electronic shopping devices, 
automatic test equipment, security devices and energy management Systems. 
Smokestack companies and Rust belt are getting new life from the use of robots, 
automatic test equipment, and CAD/CAE/CAM. Computer controlled machine tools 
permit manufactures to make shortrun, semi custom products at costs not much 
higher than mass-produced products. These companies are also installing automated 
ware houses and inventory control systems. 
Even today, a product is produced for a month or so after management decides 
to discontinue it; a production facility is held up for weeks because someone forgot to 
order raw materials; the factory is working on the wrong job, at a wrong time, and 
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producing the wrong amounts, or work load scheduling is unsynchronized. A timely 
flow of information from the factory to the office and back will help correct these 
debilitating problems. Th shop floor provides work in process, cost, inventory usage, 
and tracking information. The office brings this information together with budgetary, 
accounting, and marketing information for different levels of management. The modern 
factory and operations work space will be technology intensive and a information -
intensive environment with a highly skilled work force. A data base will contain data 
from all parts of the organization : Barriers between departments for data that were 
regarded as within the domain of only one department will be removed. Meanwhile, 
back at the office, the profile of information work is eclectic, adhoc, radian, and 
transaction driven. A relatively small investment in information technology (IT) can 
significantly increase the production of office staff. Many of the more routine clerical, 
stenographic, and data processing tasks can be automated to achieve increased 
productivity and improve the quality of output. 
As competitive forces reshape our world we become aware of the need to use 
the resources available to us more effectively and efficiently. One such resource is 
information, the life blood of decision making over the centuries. It has been the key 
resources for militarists, governments, diplomats, traders and marchants who have 
appreciated its vital importance. When Napoleon fought the Iron Duke at Waterloo, 
the house of Rothschild (among the greatest banking financiers in history) has two 
teams of carrier pigeons stationed on the hills nearby, one set trained to fly to London, 
the other to Paris hearing the appropriate message of victory. Thus the Rothschild 
would sell bullion and holdings in the loosing market and buy in the winning market 
before the news was known to others. By using this strategy effectively they greatly 
enriched themselves and added to their mystical reputation. This is an example of the 
effective use of information in commerce and is as valid today as it was over a century 
ago. As business have evolved enormously, the relevance of timely, accurate and 
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mean singful information has grown manyfold. In fact, for many industries, it is the 
most important or key resource, on the basis of which they compete. Thus the 
means by which they deliver the goods/service to the markets is driven by the 
information system they build. This dependence or appetite for information can-only 
be satisfied by the proper use of information management technolgies and in doing 
so companies are opening up a new battlefield. Corporations in highly competitive 
markets cannot fight only by improving narrow areas of a business process, they 
have to make numerous and constant adjustments to all parts of the corporate delivery 
systems whereby they service their markets. Since information is the only truly shared 
resource for planning, executing and monitoring it provides the organization with a 
potent weapon with which they can beat the competition. This is because it is possible 
for a competitor to analyze and copy the product, the process of distribution, the 
marketing strategy, etc. But it is more difficult to replicate the internal information 
system around which these are built. Thus information systems become a sustainable 
advantage and by building on them one can stay ahead of the competition. 
This means that information system become a part of the corporate delivery 
system or business process and make it unique. As managers continue to invite and 
strive to segment their markets even more finely and offer a plethora of products and 
services it is the information systems that help in keeping cost under control, provide 
feed back from the markets, allow a faster reaction times, permit flexible manufacturing, 
cater to design and development changes, support effective materials management, 
assist in financing decisions facilitate targeted (database) marketing, allow organizations 
to expand geographically into new markets, etc. This is possible because external 
and internal information is made available for business decision making and managers 
use it as the weapon. Large manufacturers fighting for narrowly segmented, 
geographically depressed, cost sensitive markets against numerous competitors who 
are continuously inverting information technology to support and manage their efforts. 
Chapter I: The Information Resource 
4 4 
Any improvements in forecasting distribution models, materials management and 
sourcing, production planning, ect is dependent on the information system that drives 
the organizations and this is the battlefield for the modern corporation. It is this trend 
that has lead large corporations to reexamine their business processes and seek ways 
of improving or even revolutionizing them to gain a sustainable. Competitive advantage. 
The process of doing so is called business process reengineering and it is centered 
around the use of information technology to drive the managerial system which is 
information dependent. All said and done, the modern information dependent 
organizations are investing in the tools that will make them competitive in this new 
battle field namely information awareness, technology literacy, software and hardware. 
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CHAPTER II 
THE INFORMATION SYSTEM 
This chapter is divided into seven sections. The first section deals with the 
evolution of information systems through various stages. The second section defines 
an information system along with the building blocks and design forces which have 
bearing on the design of information systems, along with the goal that should be 
accomplished by it. The third section covers various subsystems of an information 
system serving different organizational levels and functions. The fourth seciion offers 
a blue print for building an information system, developed by Mckinsey and Co, 
world's biggest consultancy company. The fifth section focuses on the definition of 
Information Technology (IT) it's role in meeting today's challenges effectively and the 
current scenario of state of information technology. The seventh section considers 
the integration of information system with Business strategy and the context in which 
(Information System/Information Technology) IS/IT strategy is developed. It also 
considers how the planning of IS/IT can be linked to the business planning process, 
and hence driven by the management, in relation to the business environment and 
goals of the organization. Based on frame works derived from business strategic 
management, the way of achieving the linkage are outlined. The need for effective 
organizational processes to establish an integrated Information System IS and busi-
ness strategy is also considered. Suitable examples concerning the manufacturing 
processes, a area of my study, are also provided where ever applicable. 
2.1 THE EVOLUTION OF INFORMATION SYSTEM 
Initial activity in most organizations concentrated on developing systems for 
the purpose of improving internal efficiency. Tasks that were already undertaken by 
clerks were computerized and in essence efficiency meant an intention to reduce 
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staffing-levels. Tasks such as invoicing, accounting and order processing were devel-
oped to mimic the manual activities replaced. The data processing department has 
been born (see stage 1 in Figure 6). Information technology tools were developed to 
meet the needs of such systems. The problems were mostly technical and large 
numbers of technicians were recruited. Systems flexibility was not especially impor-
tant as the systems developed did not change very much through time. Invoices 
produced in the data processing department would be an example of such informa-
tion. 
As time passed attention turned towards using the vast quantities of informa-
tion stored in the computer for the purpose of management information. This type 
of information related to the internal workings of the organization, and thus the 
phrase management information systems' had been originated (stage 2 in figure 6). 
Major problems developed because the tools available to develop systems were those 
first used for data processing. Flexibility was required by the users who " ished to 
amend the system as their needs changed, however, the systems were inflexible and 
difficult to change. The answer to this problem was provided later by the personal 
computer and it became the fashion to supply a manger with a micro computer and 
to support his or her technical needs but leave all development of the system to the 
manager. This tended to lead to fragmentation and duplication in systems as sharing 
data between departments slowed the development of the system and hence each 
department tended to develop systems independently yet using similar data. Addi-
tionally, some of the issues solved by the data processing professionals in the first 
stage tended to surface again, for example documentation of personally developed 
systems can be a little inadequate. However, even considering these problems many 
hundreds of systems were developed by some organizations. In the case above, the 
periodic international sales report would an example of this type of information us-
age. 
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EFFICIENCY EFFECTIVENESS BUSINESS INTEGRATION 
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Executive 
information 
system 
Externa] business 
integration 
STAGE 6 
Changes business forms 
FIG. 6: THE EVOLUTION OF INFORMATION SYSTEMS. 
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These first two stages endorsed the existing form of the business and did not 
make any significant changes to its form or structure. This two stage pattern pro-
gressed into the early 1980s when a new era emerged with the discussion of using 
information systems for competitive advantage. In detail this could be achieved in a 
variety of ways and hence organizations tended to move directly from stage 2 to-
wards stages 3, 4,5,6 or 7. The logical sequence of the move from stage 1 to stage 
2 did not continue forward towards stage 3. In fact some organizations tried to move 
towards stages 3,4,5,6 and 7 all at the same time. 
Moving to stage 3 involved attempting to integrate by way of sharing data or 
systems between the various functions of the business. As an example, imagine a 
motor car manufacturer which decided to provide a very high degree of personaliza-
tion on each car yet to maintain manufacturing costs within the mass produced 
sector of the market. The personalization would extend to choice of internal trim 
colour a choice from six sets of wheels, four sun-roofs, etc. Altogether these would 
be some sixty' options'. Truly the cars would be bespoke at little more than the cost 
of a mass produced car. Added to this a high level of customer service in every aspect 
would be vital as the cars were to appeal to the discerning customers. The informa-
tion system to support his would allow a detail specification of the car to be produced 
in the show room on a visual display unit connected to the manufacturer's computer. 
After specifications the computer would try to locate one in the delivery system. If 
this was unsuccessful it would then schedule the car onto the electronically chase 
missing components from the supplier and then schedule manufacture when the 
system has decided how the car is to be sourced it will given the customer precise 
delivery data. All to the elements of that systems are available to most car manufac-
turers, for instance most manufacturers would have an assembly line scheduling sys-
tem, but the difference with this manufacturer is that the systems are integrated 
generally, organizations are beginning to realize that in some instances value is to be 
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gained from integrating the information available to the business rather than frag-
menting it into functional subsystems. Such systems can cause the business to change 
its form of organization departments can amalgamate and responsibilities can be 
reallocated in line with information movement. 
Turning to stage 4, the boundaries of the business are widening. Organiza-
tions have realized that to produce an order on paper, post it to the suppliers who will 
then rekey it into the supplier's computer is slow and inefficient. Computers owned 
by different organizations are connecting to form networks to overcome these ineffi-
ciencies. Orders, invoices, product specifications and many other documents are 
being transferred electronically. This is very similar to stage 1 but now with an exter-
nal (to the business) focus. The term electronic data interchange is used to describe 
such systems. 
Just as stage 2 involved using information collected in stage 1, stage 5, elec-
tronic information interchange, involves organizations in sharing information. For 
example, rather than two organizations carrying stock of a particular item it may be 
advantageous for the stock level of each party to be available to all interested parties. 
Here it is not just moving the equivalent of electronic paper between suppliers and 
customers, but information is being shared between the parties to the mutual advan-
tage of all. 
Turning to stage 6, sharing information can lead to changing the form of who 
does what in an industry. Returning to stage 5, the sharing of information on stock 
levels may lead to just one of the organizations keeping all the stock on behalf of all 
parties and having the information available to all. As in stage 3, when it was said the 
form of the organization can be changed by information systems, so in stage 6 the 
form of the industry can be altered suppliers can take on tasks traditionally carried 
out by the organization. 
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Executive information systems are being developed to provide the information 
required by top management. This may be both internal and external to the organi-
zation and may facilitate internal and/or external business integration. The issues 
associated with executive information systems are those of formalizing the informal. 
In most organisations today stages 1 and 2 would be found in place although redevel-
opment is a continuous process stages 3 to 7 may be under development but likely to 
be a relatively recent innovation. 
2.2 INFORMATION SYSTEM DEFINED 
An information system can be defined as a set of procedures that collect (or 
retrieve), process, store, and disseminate information to support decision making 
and control as shown in Fig. 7 on next page. We will be concerned exclusively with 
formal, organizational computer-based information system (CBIS)1. Formal systems -
rest on accepted and relatively fixed definitions of data and of procedures for collecting, 
storing, processing, disseminating, and using these data. The CBIS are structured -
that is, they operate in conformity with predefined rules that are relatively fixed and 
not easily changed. Informal information systems (such as office gossip networks), by 
contrast, rest on implicit agreements and unstated norms of behaviour2 . These systems 
have open definitions of goals, opportunistic methods of data collection, and virtually 
unlimited channels of distribution and use. They are essential for the life of an 
organization, but are not included in CBIS. Most organizations have formal organization 
information systems based entirely on paper-and-pencil technology3. These manual 
systems serve important needs, but are not a part of CBIS, which are formal 
organizational systems that rely on computer technology-both hardware and software4. 
A sharp distinction can be drawn between a computer and a computer pro-
gram, on the one hand, and an information system on the other5. Electronic comput-
ers and related software programs are the technical foundations, the tools and mate-
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Fig 7: Basic operations of an information system. The basic operations of an information system are 
to collect, process, store, and disseminate information in any organization. Information 
may be collected from inside the organization or from the external environment and may be 
distribued to insiders and outsiders. 
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rials of the modern information systems. 
Computers provide the equipment for storing and processing information. 
Computer programs, or software, are sets of operating instructions that direct and 
control computer processing6. Knowing how they work is important in designing 
solutions to organizational problems. But the raison d'etre of computers and computer 
programs comes from the information system of which computers are just a part7. 
Two major areas that define information systems are information systems 
building blocks and design forces that impact on these building blocks8. 
2.2.1 BUILDINGS BLOCKS 
No matter what organizations they serve or how they are developed and de-
signed, all information systems are made of the six building blocks of input, models, 
output, technology, database, and controls. As shown in Fig.8 on the next page, 
these building blocks may take on different shapes, values, and context, they may 
look differently and work differently, some may support well-designed systems; some 
may support poorly-designed ones; some may be crude; some may be highly sophis-
ticated-no matter9. These are the basic building blocks of all information systems. 
How well they are put together and what kind of information system results is up to 
the designer the system architect understanding these building blocks their relation-
ships and couplings, and their logical and physical content, provides the basic knowl-
edge for describing, developing, and designing information systems10. 
Input Block 
Input represents all the data, text, voice, and images entaring the information 
system and the method and media by which they are captured and entered. Input 
consists of transactions, requests, queries, instructions, and messages. Generally, 
inputs follow protocol and format for proper content, identification, authorization, 
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layout and processing. Entry can be made by meant of hand writing. Paperforms, 
recognition of physical characteristics such as hand geometry and fingerprints, key-
boards, Joysticks, cats, mice, voice, touch sensors; and optical and magnetic charac-
teristics and codes. Often, input efficiencies can be gained by combining input-meth-
ods. Voice input systems can be developed as a viable alternative to keying. With 
voice input, the input bottleneck would be substantially reduced. The user probably 
works better by voice input, because both hands are free for other tasks, and voice 
input over the phone, for example, is highly efficient because it eliminates the inter-
mediary steps of writing down and rekeying messages11. A variety of input-efficient 
devices, such as touch-sensitive screens, respond directly to fingertip pressure. Light 
pens, cats and mice are also available for use with screen displays and graphics. 
Models Block 
This block consists of combination of procedural, logical and mathematical 
models that manipulate input and stored data in a variety of ways, to produce the 
desired results or output. A procedural model may take a transaction and update a 
file. A logical model may combine certain data elements to provide an appropriate 
response to a query, or it may reduce or aggregate volumes of data into a concise 
report. A mathematical model may be as simple as : 
Income = Revenue - Expenses 
or it may incorporate thousands of variables to optimize a function by a linear pro-
gram. A model may be built to simulate an activity or monitor an operation. It may 
contain a number of decision rules and make programmed decisions12. Some models 
simulate intelligence and provide expert advice to all levels of decision makers. In 
essence, models carry out transactional tasks, perform and monitor certain opera-
tions, and transform data into quality information. 
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Output Block 
The product of the information system is output quality information and 
documents for all levels of managements and all users inside and outside the 
organization. To a large extent, output is the guiding and influencing block-of the 
other blocks. If this block's design does not meet the needs of the user, then the other 
blocks are of little consequence. Output is the other end of input and clearly cannot 
be any better than the input and models used to produce it. Often, input and output 
are interactive13. Input becomes output; output becomes input. Logically, output 
consists of such things as financial statements, invoices, purchase orders, pay checks, 
budget reports, answers to queries, messages, commands, results of programmed 
decision making, scenarios and simulations, decision rules, and so forth. The quality 
of this output is based on its accuracy, time lines and relevancy. More over, this 
output must be dealt with in terms of its destination, use, frequency of use, and 
security. Output can be produced on screens of VDUs, printers, audio devices, or 
microfilm. The use of large, flat screens for wall displays is becoming popular, especially 
where graphics and video conferencing are being used. Also growing in popularity 
are split screens and other techniques of manipulating and presenting information to 
make the screen more like a desk and filing cabinets containing many different 
f 
documents and reports14. Other popular output methods include graphic plotters and 
phototypesetters. Half way points between paper and screens to present information 
are microfilm and microfiche. And, voice response and electronic mail systems are 
ideal ways to output messages. 
Technology Block 
Technology is the "toolbox" of information systems work. It captures the input, 
drives the models, stores and accesses data, produces and transmits output, and 
helps control the total system15. It binds all the building blocks together. Technology 
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consists of three main area: technicians, software, and hardware. Technicians are the 
people who under stand the technology and make it work. Examples of technicians 
include'computer operators, programmers, work processing operator, and 
telecommunications specialists. Software presents programs that make the computer 
hardware work and instruct it on how to process the models. Hardware consists of a 
variety of devices that provide physical support for the building blocks. For example, 
a VDU serves as an input device for accounting transactions; a central processing 
unit (CPU) drives the accounting models with appropriate data; printers located at 
several divisions across the country and linked to the CPU by satellites and earth 
stations output accounting statements; a magnetic disk in the data base stores 
accounting master files, journals and ledgers, and an encryption device helps control 
the confidentiality of accounting and other sensitive information as it is being transmitted 
and also while it is stored in the database16. To be sure, the problem of technological 
scarcity has been superseded by a problem of choosing the right technology for the 
job that needs to be done. At its very core, technology is a substitute for human labor 
of the six building blocks, technology is the most evident. Most information systems 
today and in the future will be technology based. A common pit fall, however, is an 
over enchantment with technology while disregarding the information needs of users17. 
Another pit fall is to assume that acquiring and installing a computer and related 
technology is tantamount to implementing an information system. However, there 
are a number of information systems concepts that would still be only concepts if not 
for the advent of technology. Some examples are point-of-sale entry device and an 
array of telecommunication equipment, both of effectively reduce time and space. 
Data Base Block 
The data base is where all the data necessary to serve the needs of all users are 
stored. The database is viewed from two view points, physical and logical. The physi-
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cal database is made up of storage media, such as tape, disk, cassettes, magnetic 
cards, chips, microfilm and so forth. This is how data are actually stored. But, an-
other, probably more important, problem is how to search for, associate, and retrieve 
the data stored to meet specific information needs. This is the logical side "of the 
database and, if structured correctly, ensures the timely, relevant, and accurate re-
trieval of information18. It also deals with the software component of the system and 
includes such logical and data associative techniques as indexes, directories, lists, 
odes and keys, pointers, sorting routines, networks, trees, and relations. 
Controls Block 
All information systems are subjected to a variety of hazards and threats such 
as natural disasters, fire, fraud, systems failure, errors and omissions, eavesdropping, 
inefficiencies, sabotage, and malicious hackers. In many cases, however, the worst 
abuses to the system come from inadequate operational procedures, incompetent 
employees, and poor management. Some of the controls that need to be designed 
into the system to ensure its protection, integrity, and smooth operation are the 
installation of a records management system, the implementation of traditional ac-
counting controls; the development of a information systems master plan, the cre-
ation of a contingency plan; the implementation of personnel procedures, such as 
background checks, training, rotating jobs, compulsory vacations and so forth; the 
preparation of complete and current documentation the implementation of hardware 
and software monitors the establishment of backup systems and off site storage; the 
installation of uninterruptable power systems and fire suppression systems; the use of 
proper programming procedures and controls; and the implementation of a variety 
of security procedures, devices, and access controls19. 
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2.2 .2 DESIGN FORCES 
To be successful, the designers of information systems must determine what 
the design forces are, how they impact on their design projects, and then abide by 
them, while still incorporating in their work, creativity, and innovation. It is, indeed, a 
complicated balancing act. Information systems designers must consider ten design 
forces that impact on their work : integration, user/system interface, competitive 
forces, information quality and usability, systems requirements, data processing re-
quirements, organizational factors, cost-effectiveness requirements, human factors, 
and feasibility requirements. Designers must, in each situation, define design forces 
in detail and determine their level of impact and their interaction, and sometimes 
conflict, with each other a schematic of the design forces and their impact on the 
information systems building blocks. 
Integration 
Information system will have to be designed with tighter couplings between 
the office and the plants. Indeed, the information system will become just as important 
on the factory floor as in the office. Moreover, connectivity and communications 
among and between departments must be better with in the office and the factory. 
Information technology will be embedded in the organization and tied together for 
full synchronization and coordination of operations. The system will no longer be 
separated functionally and spatially from the workplace. This design will result in an 
information web for the organization. In the past, the activities of the designer and 
those of the production planners and schedulers have been disparate, and the 
manufacturing sequence was not, therefore, integrated. The developments in computer 
integrated manufacturing (CIM) and especially programmable robots, are forcing 
more integration between designing, planning, scheduling, cost accounting, inventory 
control, and marketing. With the increase in manufacturing cells, robots, and flexible 
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manufacturing systems, on line feedback loops and coordination with all components 
of the organization are becoming imperative. Indeed, robots and information systems 
work well together, and as robots becomes more "intelligent" and take on more 
tasks, especially in the remote areas, the need for more timely information and better 
feedback loops will become greater20. Moreover, the integration of robots and CIM 
with information systems increases the flexibility of manufacturing, thus giving an 
organization the ability to alter product design inexpensively and to produce a more 
diverse mix of products efficiently. 
User/System Interface 
Sooner or later, information has to flow through the human brain to be of any 
value. Therefore, the better the interface between the user and the system without 
obstruction, outside interference, and reliance on intermediaries, the better the infor-
mation flow. The richness of the user/system interface will depend on the variety of 
capabilities in the building blocks. Input schemes will allow the user to canmunicate 
with the system through a combination of questions and answers, commands, func-
tion keys, menus, .dialog boxes, and checkoffs, all input by means of natural lan-
guages, and voice, touch panels, joy sticks, keyboard and so forth. Models will help in 
transactional tasks, office work, design, production, and management. The models 
are coupled to the database, which serve more as a knowledge base of source mate-
rial especially during management dialogs. Output in addition to meeting the infor-
mational needs of the user, will appeal to and serve the hearing, seeing, and touching 
senses. Technology will reduce the time and space between the user and the system 
controls will provide the authorized users with a dependable system and all the access 
they need to perform their tasks or carry on a dialog with the system. 
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Competitive Forces 
Today, organizations are entering on era of fierce domestic and global compe-
tition, a world of significant and rapid change that demands a better and more timely 
flow of quality information. Indeed, for organizations to survive and prosper, in the 
world of tomorrow, they must design systems that will support and enhance manage-
ment, product and service differentiation, and productivity, as explained in 1.4. 
Information Quality and Usability 
Clearly, one of the main forces that affects the design of the information 
system is derived from the specific information requirements of the user. To the 
extent that we can identify an individual's information necessary to satisfy these 
requirements. But the ways in which data become or are converted into information 
are almost as numerous as the specific situations we can identify. Producing information 
involves procedures as simple as communicating previously captured data directly to 
a recipient or as complex as the development of a sophisticated mathematical model. 
In addition, the other building blocks must be designed to work in harmony to ensure 
that the information is accurate and timely. In addition to having these attributes, the 
information must be perceived by recipients as being usable21. 
An information system may be producing quality information but its output 
may not be usable. Because a number of interpersonal styles and neeclb have not 
been considered by the system analyst users should be able to get the output and 
understand it instantly without any special training or instructions. Output should be 
easily accessible and easy to read. The user must be able to "see" the contents 
quickly. For example, too much accuracy can actually obscure the substance of the 
output by including numbers three or four places to the right of the decimal point for 
financial values, especially if these values are based on estimates to begin with such 
"accuracy" is viewed as contrived complexity. 
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Indeed, one of the major reason that may user have turned to personal com-
puters is so they can produce output that they can use and understand-output that 
fits them and their needs. Therefore, the usability of output from the viewpoint of the 
user is probably "calculated" intuitively by the following "formula". 
Net usability = Benefits obtained from the information 
of output - (Effort + Aggravation 
+ Frustration in obtaining the information) 
If the user has to pore over and reprocess may numbers, is irritated and disap-
pointed in the process, and only gain a small amount of quality information, the 
output will not be used. 
Systems Requirements 
Systems requirements are the inherent operational requirements of the infor-
mation system itself and spring from or are influenced by other design forces or 
requirements, especially the production of quality information. The requirements are 
(i) reliability, (ii) availability, (iii) flexibility, (iv) installation schedule, (v) life expectancy 
and growth potential, and (vi) maintainability22, 
(i) Reliability - refers to how dependably a resource performs its function, giving 
. the same results 
(ii) Availability - means that the system is accessible to users. A system can be 
reliable but not available when, for example, it is being tested or when a 
component is being added or a system can be available but not reliable, 
(iii) Flexibility - the flexibility requirement refers to the system's ability to change 
or adapt to satisfy changing user requirement, 
(iv) Installation schedule - the installation schedule encompasses the time period 
between when an organization recognizes a need and when it implements the 
solution. Presumably, but not always, the more time one has to design a system, 
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the better the design will be. 
(v) Life Expectancy and Growth potential - some systems do not have a life ex-
pectancy because they are obsolete by the time they ate implemented or a 
system may be installed and work very well for a time, but because it is a dead-
end system without the ability to grow, it goes defunct when the user needs 
increase. Therefore, system should be designed to meet requirements for a 
reasonable time (i.e, five years) and also be able to grow if needs change 
significantly. 
(vi) Maintainability - once a system is implemented, it must be maintained (i.e. 
malfunctions have to be corrected, special requests have to be met, and gen-
eral system improvements have to be made). The aim, therefore, should be to 
design more maintain able systems by using standard data names and pro-
gramming languages, structured and modular programming, standard con-
figurations, and standard document nation procedures. 
Data Processing Requirements 
Data processing requirements deal with the detail work of the system and are 
divided into four categories (i) the volume of data involved, (ii) the complexity of data 
processing operations, (iii) processing time constraints, and (iv) computational 
demands23. 
i) Volume - Volume refers to the amount of data that must be processed in a 
given period to achieve an information goal. One way to quantify volume must 
be to reference organizational transactions (e.g., time cards, invoices, inven-
tory transactions, budget items). Another measure might be to reference pro-
cessing functions (e.g., 14 files update per record, 3000 master records, 26 
line-items per page). 
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ii) Complexity - Complexity refers to the number of intricate and interrelated data 
operations that must be performed to achieve an information goal. 
iii) Time Constraints - These are defined as the amount of time permitted or 
acceptable between when data are available and when information is required. 
iv) Computational Demands - Computational demands are a unique combination 
volume, complexity, and time constraints, for a specific information require-
ments. These computational demands may be considerable if a large linear 
programming model must be processed or a large on line database must be 
maintained. 
Organizational Factors 
These factors are the i) nature of the organization, ii) type or category of the 
organization, iii) its size, iv) structure, v) and its management style24. Indeed, these 
factors have a great influence on how the information system is designed and how it 
will serve the organization 
i) Nature - The very nature or purpose of an organization is one major factor 
contributing to the information requirements of the organization. For example, 
while the content or specific values of information required in a variety of 
manufacturers will differ, the manufacturing process will dictate a commonality 
of information requirements concerning planning, scheduling, controlling, and 
decision making. All organizations are some what similar in areas such as 
payroll, accounts receivable, accounts payable, and purchasing; however, even 
in these areas such characteristics as retail or wholesale orientation, unionization 
or non-unionization, and service or product orientation make for substantial 
differences in information requirements. In most organizations information 
and information processing activities are viewed as support functions to the 
primary purpose of the organization. For some organizations (e.g., credit 
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bureaus, libraries, and governmental agencies), how ever, the production of 
information for other organizations is their primary function. For still others, 
the primary product or service is so closely related to information processing 
(e.g., backs, insurance companies, securities brokers) that it is extremely difiicult 
to separate the two. Consequently, to identify and understand the information 
requirements of a specific organization, it is first necessary to understand its 
nature and the inherent relationship of data and information processing, 
ii) Categories - organizations can be categorized in three ways (a) a functional 
organization, which each manager is responsible for a specialized area, such as 
production, marketing, or finance, (b) a divisional organization, in which each 
division manager is in charge of all the functions within that division, and (c) a 
matrix organization, in which two organization constructs exists - one arranged 
by functions and the other by project or programs. 
The functional form of the organization divides managers and other workers 
to take advantage of specialized knowledge. The problem with is kind of organization 
is that the flow of information between functions is limited and a tendency towards 
sub optimization and uncoordinated efforts between functions exists. The division 
type of organization is quite amenable to decentralization of management in which 
each division is handled as if it were an independent company. Information flowing 
from these divisions must reflect their performance is this light. The matrix organization, 
such as constructed companies, presents a problem of reporting on performance, 
profitability, cost control, schedules, and so forth because of the joint responsibility of 
several .managers. 
iii) Size - The size of the organization is a factor that affects information 
requirements. The larger an organization, the greater its information 
requirements are several characteristic are associated with size alone. First, as 
organizations grow, they normally become segmented according to traditional 
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business functions. For example, production, marketing, purchasing, and 
accounting energy as sub organizational, units, specific information tends to 
be identified with these individual units. Second, levels or tiers of management 
evolve, each having varying scopes of responsibility and authority. 
In a small manufacturing company a production manager may be responsible 
for all aspects of production, including purchasing raw material, work scheduling, 
inventory control, machine maintenance, and other factors. In a large manufacturing 
company scheduling work may be assigned to several different groups (e.g., daily 
scheduling, short-term scheduling, long-range scheduling). Each group may have a 
manager who, in turn, reports to a general manager of scheduling, who reports to 
the production manager, and so on. The information requirements of each level of 
management differ in terms of specific values for the various information attributes. 
A third characteristic associated with the size of an organization is that routine 
communication become more formal. When one large organization conducts business 
with another large organization, however a simple transaction becomes more complex. 
iv) Structure - The structure of the organization is the fourth inherent organizational 
factor that affects information requirements. Although structure is in some 
ways related to size, it is a separate factor because two organizations of exactly 
the same size in terms of sales, capital, and personnel can differ radically in 
* 
their structure. The growth of conglomerates, franchised businesses, and 
multinational organizations has initiated specific ways to handle information 
due entirely to structure, for example the franchisee must, on a daily basis, 
send fill-in-the-blanks reports to the franchisor about sales, inventory turnover, 
and general activities. In return, the franchisee periodically receives summary 
reports and operating instructions. On the other hand, some multinational 
organizations divide up into several autonomous units. These units are stand-
alone businesses with the same information needs and processing activities 
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found in similar businesses. The only additional need would be to transmit 
summary information to main headquarters annually. The structure internal to 
:he organization is also subject to variations between organizations. In a 
manufacturing company, responsibility for inventory management, as an 
gxample, can be part of production in one organization and part of purchasing 
in another. Production may be more interested in inventory availability, turnover, 
and quality. Purchasing may be more interested in vendor performance and 
price. Quality control may be production's responsibility in one organization in 
which all quality control flows to the production manager. In other organizations, 
quality control is managed by a department independent of production. The 
degree of detail, the tolerance levels, and the frequency of reporting will probably 
differ significantly in the two situations. In highly centralized organizations, 
financial and performance reports for the home office are prepared by personnel 
directly responsible to the controller at company headquarters. In decentralized 
organizations, reports for the home organizations are prepared by personnel 
who report directly to the division manger. In the first case the controller 
determines what will be in the reports. In the second case, the division manager 
makes this determination, 
v) Management style - The management style or philosophy governing the or-
ganization is the fifth organizational factor that affects information require-
ments. A management philosophy that incorporates budgets or standard cost 
concepts generally requires more data and information processing than one 
that considers only actual costs worth measuring. A controller approach re-
quires different information from a single book keeping approach. Any man-
agement philosophy emphasizing the development extensive and intensive 
planning will have a concomitant requirements for forecasted information. 
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Cost-Effectiveness Requirements 
Information and the information system are resources. An information system 
is developed with the idea of improving management's performance, achieving product 
and service differentiation, and increased productivity-to make or to save money and 
be competitive. Information system, however, cost money. Thus, is necessary to 
identify'the costs and benefits to be derived before you expend significant funds to 
develop information system. The amount of money available for the development of 
an information system will, indeed, have a direct and significant impact on its design25. 
Human Factors 
Diverging views exists concerning the impact information system will have on 
the work day life of people. The human factors area is expansive and some time 
fuzzy, but designers should try to understand and deal with it in order to design 
systems that work with people, not against them-systems that are easy to use, friendly 
and natural. Because of the design of the human is fixed, the system's design must be 
formed to fit it. The aim is to design the system to adapt to the likes, dislikes, habits 
skills, and tasks of the user. Indeed, systems designed with human factors in mind 
have a direct, positive, bottom-line impact on productivity. Clearly, as computer and 
information technology use expands, the need to consider human factors grows. 
One key element that should be considered is the economic design of information 
systems and the physical working environment. A major role of ergonomics, some-
times referred to as human factor engineering, is to optimize and make compatible 
the people/system interface, a crucial determinant of the effectiveness of the system 
design26. Ergonomics brings together the systematic applications of techniques from 
a variety of disciplines, such as physiology, engineering, psychology, and sociology, 
to enhance the work place for people. Most of the work of ergonomists in the area of 
information systems has centered on the person working at a video display terminal 
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(VDT) or a full-blown workstation, specifically, ergonomists are concerned with acous-
tics, roomclimate, lighting that is glare free, decor and wall colors, rest, freedom of 
leg movement seating height, back support, and safety. Their aim, of course, is to 
reduce the aches and pains, excessive fatigue, and stress of people working at 
VDT's 27. In addition to the application of ergonomics, the following things can be 
done to improve both the physical and psychological aspects of systems, 
i) Alternate Areas - Divide the work place into two areas work area and relax-
ation area. The work area is ergonomically designed so that people can con-
centrate and get their work done. The relaxation area, however, is a relief or 
break place designed to bring people together to socialize, unwind, and swap 
ideas, jokes etc. other amenities to humanize the work environment might 
include physical fitness centers or day care centers. Moreover, systems may be 
installed that will help reduce the "hassle" factor, 
ii) Work groups - Those people who work in different departments, such as 
sales, accounting, personnel, or purchasing, require access to the same basic 
information (e.g., accounts receivable, accounts payable, price lists, inventory, 
personnel records). The information system should be designed to bring these 
together to encourage openness, collaboration, and sharing of work, 
iii) User specification - Some systems designers, in trying to design a single sys-
tem to satisfy all potential users, end up creating a system that satisfies on one 
in particular. Users have different needs; consequently, the system should be 
designed to fit these needs, 
iv) Presentation and Response - People work better with mixed presentations. 
Therefore, where possible, a combination of forms, text, graphics, video and 
sound should be used. To enhance presentation, also use various display and 
input coding techniques, colors for different categories of information, icons 
to indicate categories or locations, and blinking and brightness variation codes 
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to focus attention. In addition, a critical element of performance is the re-
sponse time. Moreover, the system should be easy to use, natural, and easy to 
understand. 
v) Psychological Job Demands - People should be proud of their work. For those 
who aspire to it, opportunities should exist for rewarding and challenging work. 
The system should also accommodate those who are satisfied with routine 
work. Moreover, connect a task with a purpose - the purpose of the job and of 
the organization. Give employees autonomy so that they can make decisions 
about their own work. Also, incorporate variety in the job. 
vi) Information resource center - It is a place where users can come to get the 
help they need to work with the system. This help may entail more training, a 
minor change in systems design, or the "checking-out" of a personal com-
puter or other information systems aids. This part of the system design stresses 
usability and accessibility of computer services. 
Feasibility Requirements 
The TELOS acronym represents five components of the feasibility require-
ment28. 
i) Technical Feasibility - To decide technical feasibility, the designer determines 
if the preliminary design can be developed and implemented using existing 
technology usually, this determination includes the technological expertise that 
exists presently within the organization, but it may also include an assessment 
of the technological state of the art outside the organization. Because technol-
ogy ties together and supports the other building blacks, the level of access to 
technology will clearly have a significant impact on how the system is eventu-
ally designed, 
ii) Economic Feasibility - This area of feasibility generates a basic question. 
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Does the organization have the funds necessary to develop and implement an 
information system, given the requirements of other capital projects within the 
organization? If so, what is the level of financial commitment? Clearly, the level 
of design and scope are directly related to economic support. 
iii) Legal Feasibility - This factor mandates that no conflict exists between the 
system under consideration and the organization's ability to. discharge its legal 
obligations. In this regard the analyst must consider the legal implications aris-
ing from applicable central and state statutes, rules of common law, central 
and state administrative agencies (e.g., Income tax, sales tax, SEBI), and con-
tractual provisions. 
iv) . Operational Feasibility - will the design be operational based on the organiza-
tional environment, existing procedures, and personnel? If not, can sufficient 
skills be acquired, people trained, and other changes made to make the system 
operational?'If the answer is no, then the system design will have to be changed 
so that it will be operational within existing conditions. 
v) Schedule Feasibility - This means that the system's design must be able to 
become operative within some time frame. If not, the design or the time frame 
will have to be changed. 
2.2 .3 GOAL OF INFORMATION SYSTEM 
The goal of information system is to provide a multilevel, cross functional, and 
timely flow of relevant and accurate information to all components of the 
organisations29. 
The information system is DESIGNED to monitor and report the status, change 
and trends in the key success Areas. 
The Principal Challenge is to build the system that improve the organization's 
ability to compete by helping informational and operational workers to do a better 
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job-to increase the value they add to the enterprise. 
The Major Problem30 with the system is that a time lag always exists between 
the event and disclosure of results of this event to the users. 
2.3 TYPES OF SYSTEMS 
There is no single system that controls all aspects of computing in an organi-
zation. Organizations have many information systems serving different organizational 
levels and functions. These systems can have a variety of relationships with each 
other31 as shown in Fig.9 on the next page. There are five major types of systems 
transaction processing systems, office automation systems, management informa-
tion systems, decision support systems, and executive support systems. 
At the most elementary level are transaction processing systems (TPS). A TPS 
is a computerised system that performs and records the daily routine transactions 
necessary to the conduct of the business. Examples are sales order entry, hotel reser-
vation systems, client information, payroll, employee record keeping and shipping. 
TPS serves the operation level of the organization. 
Tasks, resources, and goals at the organization's operational level are pre-
defined and highly structured. Two features of TPS are. First, TPS span the boundary 
between the organization and its environment. They connect customers to the firm's 
warehouse, factor and management. If TPS do not work well, the organization fails 
either to receive inputs from the environment (orders) or to deliver outputs (assembled 
goods). Second, TPS are major producers of information for other systems. Because 
TPS tracks relations with the environment, they are the only place where managers 
can obtain both up-to the minute assessments of organizational performance and 
long-term records of past performance. Obviously, TPS are extremely important for 
the modern organization. Fig. 10, on the next page, depicts the roles played by each 
of the major types on information systems in the organization. 
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The different types of systems are related to each other. TPS is a major producer of information for] 
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TABLE 1: CHARACTERISTICS OF INFORMATION PROCESSING SYSTEMS 
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AH organizations have five kinds of TPS, even if they are manual or based on 
the memory of the owner. These five kinds of TPS are marketing, production, finan-
cial, personnel and industry specific. The master file in each of the systems is com-
posed of discrete places of information (such as a name, address, or customer num-
ber) called data elements. Data are payed into the system and the data elements are 
updated. The elements on the master file are combined in different ways to make up 
reports of interest to management32. 
Office automation systems (OAS) are computerized devices and systems de-
voted to document and message processing. Included are word processing, docu-
ment storage, graphics, reproduction, facsimile transmission, and electronic mail sys-
tems. OAS support both clerical and managerial functions, spanning the operational 
and management levels. OAS today supports clerical, managerial, and professional 
workers. Often the same device (a micro computer) that supports an office function 
(e.g., correspondence) also functions as a professional work station, employing ana-
lytical models office systems increasingly are tied into the organization's other sys-
terns. The ideal OAS would allow for the seamless creation, storage, and communi-
cation of documents, voice and written messages, images, and data from any point in 
the firm to any other point. A more modest goal-still far away-would provide for this 
capability within a single division or even a single large office. Today it is virtually 
impossible to create a document on a personal desktop computer, sand it to a copy-
ing machine electronically for duplication or transparency creation, and then send it 
to other office workers for their information. Instead of such integrated capabilities 
we have many separate automated devices but few means of connecting them. One 
of the largest impediments to automating offices is finding a way to digitize paper 
documents that must be preserved as images. For instance, many documents - from 
marriage licenses, to birth certificates, to contracts of all kinds-require a signature and 
the preservation of that signature for a long period. Moreover, many basic docu-
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merits such as purchase orders, invoices, approval sheets, remittance advice, and 
others, are still stored manually in filing cabinets. Images require a large number of 
bits to store properly and hence overwhelm data storage devices. Business people 
have known for years that video conferencing could help bring ideas and people 
together from remote locations. It could reduce business travel and costs but, most 
important could cut down on lost executive time involved in going to and from distant 
meetings. The problem has been the high cost of installing complex video conference 
facilities and the lack of off-the -shelf technology that could integrate video images 
with data and voice transmission. 
Management Information Systems (MIS) provide managers with reports and, 
in some cases, on-line access to the organization's current performance and histori-
cal records. MIS primarily serve the functions of planning, controlling, and decision 
making at the management level. Generally, they condense information obtained 
from TPS and presents it to management in the form of routine summary and excep-
tion reports. MIS has highly limited analytical capability they simply use models to 
present data. Typically, they are oriented almost exclusively to internal, not environ-
mental or external, events. Most contemporary organizations contain three kinds of 
MIS. The three different types of MIS are strategic business unit MIS, which support 
a single division or business unit; coordinating MIS; and policy/planning MIS. Figure 
11 shows where each of these MIS fit into the organization. Table 2 describes the 
characteristics of typical MIS systems. Unlike MIS are reporting systems that sum-
marize the activities recorded in TPS. MIS serve managers interested in weekly, 
monthly, and yearly results-not in day-to-day activities33. Unlike DSS, MIS address 
structured questions that are known well in advance are generally not flexible, and 
have little analytical capability. Information from the TPS systems is down loaded 
once a week into a number of MIS files. These files can be accessed using user-
friendly software that managers themselves can learn to use to structure their reports 
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and queries. 
Decision support systems (DSS) are devoted to supporting decisions that are 
semi structured, unique or rapidly 
Table 2 : Characteristics of MIS 
1. They support structured and semi structured decisions at the operational and 
management control levels. However, they are also useful for planning pur-
poses of senior management staff. 
2. They are generally reporting and control oriented. They are designed to report 
on existing operations and therefore, to help provide day-to-day control of 
operations. 
3. They rely on existing corporate data and data flows. 
4. They have little analytical capability. 
5. They are generally past and present (not future) oriented. 
6. They are relatively inflexible. 
7. They have on internal rather than an external orientation. 
8. Information requirements are known and stable. 
9. They require a lengthy analysis and design process. 
Changing and not easily specified far in advance. They differ from MIS in 
several ways34. DSS have more advanced analytical capabilities that permit the user 
to employ several different models to analyze information. These systems draw on 
internal information from TPS and MIS, and they often bring in information from 
external sources. DSS tends to be more interactive, providing users with easy access 
to data and analytical models through user-supports a decision is a DSS. But systems 
support decisions in vastly different ways, and there is a class of systems that sup-
ports decisions in unique ways. Contemporary DSS differ from MIS and TPS systems 
because they focus on the following: 
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i) Flexibility, adaptability, and a quick response. 
ii) User initiation and control. 
iii) Operating with little professional data professional involvement. 
iv) Providing support for unstructured decisions and problems. 
v) Top management decision making. 
DSS are quick-hit, interactive, model oriented, and action oriented, whereas 
MIS systems are ponderous, batch oriented, and data oriented35. DSS have a differ-
ent clientele from MIS. DSS tend to be custom built for higher levels of management 
or, in some cases, for the vast army of "knowledge workers" managers, analysts, 
clerks-whose primary job is handling information and making decisions. The differ-
ence between DSS and other systems and the ideal configuration of DSS systems are 
described in Fig 12 on the next page clearly, by design, DSS have more analytical 
power; they are explicitly built with a variety of models to analyze data. The database 
is important as well, but the emphasis is on analysis second, DSS, by design, are 
more user, oriented; they explicitly include user-friendly software. This follows both 
from purpose (to inform personal decision making by key actors) and from the method 
of design. Third, these systems are interactive; the user can change assumptions and 
draw in now data. Executive support systems (ESS) are a new category of systems 
that support decision making by senior management. They serve the strategic level 
of the organization. ESS address unstructured decisions and involve a generalized 
computing and communications environment rather than any fixed application or 
specific capability. ESS are oriented towards external events, although they do draw 
summarized information from internal MIS and DSS. Although they have limited 
analytical capabilities, ESS employ the most advanced graphics software and can 
deliver graphs and data from many sources immediately to a senor executive's office 
or a boardroom. ESS represent less a solution to a specific question the a generalized 
computing and telecommunications capacity that can be applied to many situations. 
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Compared to DSS, ESS tend to make less use of analytical models; instead, they 
deliver information to managers on a demand and highly interactive basis in a more 
open-ended manner36. They focus more on personal support to senior executives, 
whose styles differ considerably. Even senior executives with a given style face* radi-
cally changing environments and questions systems must be built that can adapt to 
these new conditions ESS are one response to this challenge. 
Strategic-level systems have been growing in influence and number one of the 
most exciting trends has been the growth of strategic information systems that given 
organizations a competitive advantage. 
They include not only systems that support upper management planning but 
also systems that create new products and services, open new markets, improve the 
delivery of services, and reduce costs. Information systems are now recognized as 
playing a strategic role in an organizations^ survival and prosperity. 
They include not only systems that support upper management planning but 
also systems that create new products and services, open new markets, improve the 
delivery of services, and reduce costs. Information systems are now recognized as 
playing a strategic role in an organization's survival and prosperity. 
2.4 A BLUEPRINT FOR DEVELOPING AN INFORMATION TECHNOLOGY 
An exercise in mutual frustration is being repeated in board rooms around the 
world. A CEO demands dramatic change within two or three years, the company 
must cut its time to market, boost efficiency, and offer more customized service37. In 
all of this, new information system will play a crucial role. But the head of Informa-
tion Technology (IT) - the CIO - responds by explaining that the required systems 
changes' cannot be completed in less than five to seven years. The new systems will 
not be any easier to change than the existing ones. CIOs seem permanently in study 
mode, they endlessly draft business process redesigns, reinvent the corporation, fly 
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to priority setting meetings, and benchmark the competition. The problem of. CIOs, 
however, is that neither business nor marketplace nor organization structure nor 
strategy stands still. CEOs mind change frequently. Thus, as soon as a system is 
finished, some new initiative calls for rebuilding part of it. And as soon as any-infor-
mation systems department build up a programming team capable of handling this 
kind of work load, budgets get cut back. CEOs keep pressuring ;he CIOs challenging 
their budgets, questioning their technology choices. The CIOs, in turn keep launch-
ing systems studies and process redesign projects. Allowed to fester, such incompre-
hension transforms information technology from a prime agent of corporate renewal 
into a bottomless pit of frustration. It might reduce time to market, but only if a 
company can wait for five to seven years. New systems might increase flexibility, but 
only if someone can figure out in advance what sorts of decisions managers will be 
makirig- years hence caught between immovable demands and irresistible delays, IT-
related projects stall. Caught between immovable demands and irresistible delays, IT-
related projects stall. As a result, user groups usually take matters into their own 
hands. Inevitably, this means that technology proliferates, costs escalate, and the 
quality of corporate information deteriorates. Both, the CIO and the CEO, must 
come to share a mutual commitment to action. Many CEOs have learned to acknowl-
edge the necessary speed and unavoidable risk involved in leading their organizations 
through a process of major change. Few CIOs have done the same. The painstaking 
study of IT-related issues is usually punished by irrelevance, not rewarded by effec-
tiveness. At the same time, building systems too quickly, without reasonable design 
and strong "plumbing" is a waste of time and money. Building systems quickly is 
risky, but building them over anything more than three or four years carrier the near 
certainly of failure. The business world-unlike the geology of a dam site-changes so 
quickly that any project not carried rapidly to completion will be outpaced by changes 
in the business, in the technology, or both. In such an environment, CIOs must play 
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a pivotal role in helping their firms bridge the gap between fast-changing business 
needs and technology. CEOs, in turn, must try to bridge from their end by asking the 
right questions and by making tough decisions. A CEO must insist that the CIO 
deliver both IT plans and concrete action within a business relevant horizon. 
All companies operate in two different worlds : a "physical" world of things 
and people, and an abstract or "logical" world of accounting convention and corpo-
rate organisations. Things in the physical world are durable; they change relatively 
slowly. A manufacturers physical world include raw materials, machines, trucks, dis-
tribution warehouses, and the like. It includes money-payments and receipts. Since 
the physical world-the products, plants, customers, suppliers, and distribution chan-
nels of most firms is fairly stable, it is fairly stable to build transaction processing 
systems to support activities m it. In practice, systems to track and support activities 
that can be physically observed and simplified - inventory management, say - can be 
built in a reasonable time as well as gradually updated and improved. In recent years, 
these "real activity" systems have provided most of the enhanced operating leverage 
from improvements in time, cost, and quality. By contrast, things in the logical world 
include almost everything on an organization chart the number of divisions a firm 
has, the locus of its decision making authority, and the way it divides up its markets, 
management reports, and managers. These things are continuously changing, and, 
therefore, perishable. From an IT perspective, they must be dealt with differently. 
Two rules of thumb help to distinguish durable from perishable : 
- Durable describes things : perishable describes structure. A customer's store 
is durable, a sales region is perishable. 
- Durable is transaction oriented, perishable is analytic. Things happen in the 
durable world. Trains arrive and depart. Money is paid and received. The point of 
view taken by executives seeking to understand these events, however, is highly per-
ishable - as are their approaches to manage them. 
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Properly constructed 
Transaction processing systems in the durable world provide mangers with up 
to the minute information on what is happening in their businesses. This is quite 
valuable. Decisions based on what is are inevitably better than those based on what 
was (as provided by the historical data) or on what might be (as provided by fore-
casts). These systems also help to control increasingly fast-paced actions-for-example. 
Linking customers and supplies for both automated payments and the auto-
t 
matically-recorded receipts of goods. What such systems do not do, however, is inter-
pret events and actions. They record the amounts of money going into and out of a 
company, but they do not calculate such perishable things as profit margins or total 
sales by product. That is the job of a company's analytic management systems-its 
Executive. Information systems, its competitive analyses, its calculations of asset uti-
lization, its standard management reports, and the like. One obvious reason for sepa-
rating perishable from the durable is to avoid unnecessary work when change in 
organizational structure or management philosophy occurs. The information needed 
by a regional manager will itself vary from year to year and person to person. Even 
so, the durable, basic facts from which these perishable sets of information are col-
lected remains relatively constant why, then, waste time and money to rebuild, as 
many companies now seems to do, basic fact collecting systems with every shift in 
structure, personnel, or market dynamics? A more subtle reason for separating physical 
from logical has to do with managerial continuity and breadth of vision. Today, many 
companies informations system are built from top-to-bottom (functionally) to pro-
duce a particular set of management reports. As a result, managers cannot easily 
change their points of view without completely rebuilding all their. IT systems. Nor 
can they easily consider any analysis that requires data not captured by those sys-
tems. In effect, these systems put silent constraints on the way manager scan run 
their businesses, virtually guaranteeing that their understanding of things will lag be-
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hind the dynamics of the market place. 
To be managerially useful, therefore, an IT systems must be able both to handle 
material from these two worlds-the physical and the logical-in a manner appropriate 
to each and to translate between them easily and efficiently. The best way to build 
such a system is to maintain data from the physical world in a flexible storage facility 
so that they can, at need, be cut and sliced in many different ways. This kind of 
storage,called a "data warehouse" - contains pertinent summaries or aggregate mea-
sures of the data collected by a company's ground levels transaction systems any 
given moment, the shape of the warehouse reflects the company's current organiza-
tion as well as the structure of the logical thought processes (for example, "cuts" by 
channel, geography, competitors, customers, products, and so on). Unexpected ques-
tions or changes requires, at most, that, the data in the warehouse be resummarised 
- that the underlying transaction systems be completely revamped. 
Conceptualising foolproof information systems is one thing; building them 
another. The technology out of which such systems are made changes just as fast as, 
if not faster than, the management perspectives they reflect. Taming this technology 
is the CIO's job. To get systems built quickly. CIOs must deploy technologies that 
they know will be outdated by the time they are put to work. They may also have to 
start work on the foundations of a systems long before plans for the final stages have 
been completed. 
The following four rules of experience can help keep their efforts on course. 
-> Use only the technology that is on the market today, no matter how won-
derful forth coming products may sound promised technology often fails to materials. 
Even when its does, the temptation remains to delay still a bit longer for some other 
wonders to materialize that can be glimpsed on the horizon. So the only sensible 
strategy is to pick the best technology on the market today-and start building. 
-> Focus on a few technologies in order to minimize exposure. Given the 
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exciting array of technologies now available, careful shopping can ensure the best 
possible fit between technology and use, and a diversity of technology can provide a 
hedge against obsolescence. The problem, however, is that the benefits of diversity 
are typically overwhelmed by the costs and complexity of keeping different technolo-
gies working in harmony. Thus, narrowing a company's "technology footprint" to 
focus on selected technologies reduces the costs of diversity, whether measured in 
dollars, time, or quality. In practice, minimizing exposure to excessive diversity re-
quires strong, centralised control over technology choice. 
-:->• Build a technological platform only once. In technology, as in business 
generally, some things are more durable than others. Almost every system now built 
has to deal with security (to determine who gets to use what), software distribution (to 
keep systems up to date), configuration management (to make sure the right versions 
of programs are being used), data access (to enable the right people to get at the right 
information), and so on. As a result, some functions get duplicated, albeit in slightly 
different ways, in more or less every application system. There are, for example, 
nearly as many ways of ensuring that a program and data files are in synch as there 
are applications developers. This is extremely wasteful. Instead of duplicating these 
functions, it makes much better sense to build them once only and then make them 
accessible to each application through simple programming interfaces. The most 
subtle, yet more powerful, advantage lies in how an information systems depart-
ments can be structured. Because only a small number of "services" providers need 
to be experts in client-server technology, the bulk of the department can usually be 
left free to concentrate on solving business problems. This is the magic that will let 
existing information systems organizations step into the new technologies more 
easily. 
-> Anticipate change. A narrow technology footprint can reduce the pain of 
adapting to change, but it cannot stop change from happening. Since the foresee-
Chopter 2: The Information System 
9 5 
able future in technology is so short, both CEO and CIO must prepare for technolo-
gies to evolve. The key task here is creating the interfaces that define communica-
tions between the various pieces of hardware and software that makes up a company's 
systems. Even if only a complex interface will do, both CEO and CIO should-con-
stantly be questioning the possible results of change in their systems-and preparing 
for them. Preserving applications code is more important than preserving the hard-
ware it runs on. 
An information technology plan is not expected to be - a complete" "Corpo-
* 
rate architecture" for every system needed by the company. Although some ClOs 
will think that is irresponsible not to have a top to-bottom plan before starting work, 
but creating such an architecture can often take longer than building the systems it 
comprises. Particularly in the fast-changing, perishable realms of a business, valid 
criteria for choosing priorities include often take longer than building the systems it 
comprises particularly in the fast-changing, perishable realms of a business, valid 
criteria for choosing priorities include not just "what is important?" but also "what do 
we know enough about to start work on now?". The plan will, however, demonstrate 
why and how the proposed state of applications supports the company's business 
objectives. It will describe the technical plat form needed to deliver those applica-
tions. It will analyse how the durable aspects of the business can be separated from 
the perishable. And it will state what resources and financing the CIO needs to deliv-
ery everything promised on the plan within three years. Most important, i.» will pro-
vide a schedule for the delivery of each part of the finished system - and a definition 
of which benefits each will provide, by when. The CEO needs to make sure that line 
managers understand - and agree with - the priorities embedded in the plan, and that 
the CIO has thought about-and is ready to cope with-future changes in the technolo-
gies. In examining the CIO's plan, the CIO will also want to ensure that the invest-
ments proposed are sustainable. In addition, CEO's should except their IT functions 
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to work on multiple time scales. The quickly and as frequently as possible. 
Some of the systems needed to capture the durable aspects of a business may 
take as much as 19 to 24 months to begin to deliver value. Building the networks, 
interface standards, and databases to deal with them is hard and time-consuming 
work. To ease the waiting, the CIO can begin to deliver many of the benefits of data 
warehouses long ahead of their actual construction simply by taking information 
from existing applications and making it more available information - sharing tools. 
Although such tools will have neither the capabilities nor the resilience of a new 
transaction systems, they can provide value quickly. Ultimately, Viilding information 
systems that are able to change as fast and as vigorously as the businesses they serve 
is largely a matter of commitment. 
2.5 INFORMATION TECHNOLOGY DEFINED 
Information Technology (IT) is the combination of four important disciplines. 
They are 
- Information science 
- Computer Technology 
- Communication Technology 
- Management science 
A typical IT treats information as a commodity and involves economics of 
information viz. Production, costing and marketing, which is the integration of four 
above mentioned disciplines38. 
Information production 
Major activities involved in producing and marketing of information are : 
* Data/information collection 
*. Analysis 
* Data processing 
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* Information storage 
* Information dissemination 
* Management. 
Data/information collection - The concepts of information science are applied 
to this activity of information collection. The people who are involved in this activity 
should have more skills like : 
* Identifying the sources of data/information. 
' Understanding the peculiar characteristics and the time value of informa-
tion. 
* Knowing different ways and channels of collecting the relevant data. 
* Analyzing the subject relevancy of the data/info collect. 
* Categorizing and classifying the information. 
* Archiving and devising effective tools of retrieval. 
Out of all the above facts, understanding the peculiar characteristics and the 
time value of information is the most important factor. Time value of information is 
the life of a particular information. Information could be useful for years or months or 
days. Some types of information would die within seconds. An information under 
should be able to provide the required information on time for the customer. 
Data/information processing - Data/information collected is first analyzed for 
relevancy by the subject analysts and processed by the computer professionals. This 
is the activity in which computer technology is applied. The output of this unit would 
be marketable information in the forms of databases and knowledge bases. These 
are packaged and disseminated through different media. 
Information Marketing 
The need for communication technology is inevitable for information market-
ing or information dissemination. With the complexity of the global marketing in-
creasing, the urge to get the right information at the right time also increases. 
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For some thirty years organizations have been developing computer-based 
information systems and below this people, paper, pens, calculators and mechanical 
punch cards machine were the main tools available for data manipulation. These 
tools and even the early computers were awkward to use and much effort was ex-
pended in ensuring they were utilized efficiently and correctly. However, ever the last 
thirty years the technology has been developing very quickly and hence new prob-
lems associated with its use have tended to appear with alarming frequency39. The 
tasks undertaken by the early computer equipment were those which were most 
obvious to identify and the easiest for the computer to improve, such as accounting, 
invoicing, and other labour intensive data-based office activities of the 1950s and 
1960s. 
The vast majority of the issues addressed throughout the 1960s, 1970s and 
even the early 1980s were issues associated with how to 'supply' information sys-
tems to business. As the supply issues have become better understood, and with 
many of the basic systems of organizations have been automated, attention has 
turned to more imaginative and fruitful applications of the technology. This shift of 
attention has highlighted new issues associated with ascertaining 'demand' for infor-
mation systems in organizations. No longer are organizations content to focus upon 
the obvious-they are now researching for new opportunities. The mid-1980s saw the 
development of several techniques to help analyze an organization's objectives and 
methods of operation in order to reveal more innovative opportunities based on 
information systems. The focus of the late 1980s was upon the importance of deter-
mining demand, often driven by the need to use information systems to gain com-
petitive advantage for business, or at least to avoid being disadvantaged. Ascertaining 
demand is a management tasks and the issues concerned are referred to as Informa-
tion Systems (IS) issues. Supply issues are very much the province of Information 
Technology managers and specialists40. The supply issues are referred to as Informa-
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tion Technology (IT) issues. The phrases IS and IT cannot be used to have exclusive 
and distinctive definitions because some of the issues associated with matching sup-
ply and demand overlap. Figure 19 summarizes the differences 
IS 
IT 
Ascertaining demand for 
applications 
Satisfying demand for 
applications 
Fig 19 Prime Issues 
Both IS and IT have strategic and tactical components. Strategic means those 
issues of a longer term nature which require to be addressed by senior management 
infrequently. Tactical means those issues of an operational short-term nature which 
are generally'the concern of middle management and specializations strategy con-
cerns creating a vision of the future41 and the means and polices which will enable the 
organization to reach that vision, whereas tactical matters are concerned with apply-
ing the rules and making things happen Figure 20 relates the strategic and tactical 
components to IS and IT 
IS 
IT 
Strategic 
Creating an environmental to 
enable demand to be related 
to business strategy 
Creating the managerial and 
technical environment in which 
supply is to take place 
Tactical 
Ascertaining the application 
required for the business 
Managing resources and supplying 
the business with technology 
Figure 20 : Management issue 
The contents of the four quadrants show the basic issue of concern to each 
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box for examples the board members of every large organisation need to ensure that 
the general managers of each of the areas of business within the organisation con-
sider how applications of information technology can enhance that business and 
possibility underpin the competitive position of the business unit. This is a strategic IS 
issue which can be accomplished in a variety of ways, for example by insisting that 
such matters are discussed in the business plans submitted to the board members. 
Turning to tactial IS, business unit managers need to ascertain the systems required 
to operate in their business unit and rank the importance of those to provide direc-
tion for the suppliers of these systems. For strategic IT the supply the applications 
can be managed in many ways, for examples it may be possible to supply every 
person in the organisation with a personal computer and allow every application to 
be developed separately, or an alternatively would be a centralized supply strategy 
with systems supply always coming from a central unit with operation on a centrally 
located machine. This issue is a strategic IT matter requiring rules to be formulated 
long before supply commences. The last of the four boxes concern tactical IT issues. 
This box contains all the detailed issue of acquiring and using a particular application, 
for example, the specification of details security requirements42. 
Very senior managers or possibly corporate board members need to be con-
cerned with strategic IS tactial IS is the province of managers of particular business 
units. Strategic IT is an issue to be addressed jointly by senior management/corpo-
rate board members and senior IT managers tactial IT is an issue to be Addressed 
jointly by IT staff, managers of particular business units and managers working at a 
functional level within the business units Figure 21 summarizes the appropriate man-
agement to deal with each of the four areas. 
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Corporate board members 
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Business unit managers 
IT staff /Business Unit 
managers/functional level 
management 
Figure 21 Management concerned 
Today's Business Imperative : Customer Value: 
Given the scenario of the change, Indian companies will increasingly face 
mission-critical challenges in the 1990s. Challenges that will place leadership profits 
and sometimes, corporate survival on the line, The need thus is to create and sustain 
a competitive edge in todays new market place To do this, companies must 'rethink 
the basic' re-examine the way they do business43. 
Traditionally, Indian companies have had a manufacturing -focus -the objec-
tive being to maximise capacity utilization, in the hope that what ever is manufac-
tured will sell But such an approach is hopelessly outdated in today's environment. 
Business most now be customers driven "Put the customer first" must become a way 
of life for business that wish to survive and prosper. Thus, the central theme of all 
corporate activity must be "customer value. Customer value hinges on three factors -. 
lead time, quality and cost. This means making the quality product for the right cost 
and making "speed to market" a total company priority from customers order through 
delivery. The ability to identify customers needs - quickly and to respond to those 
needs efficiently -will determine the winners in every market place. Companies must 
thus restructure and integrate their operations to align themselves with the objective 
of delivering customers value. 
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2.5.1 THE ROLE OF IT 
Meeting today's challenges effectively demands the strategic application of IT. 
The effective application of IT can allow organisation not just meet the challenges, 
but to thrive and succeed. Thus, IT's role is to support the restructuring and integra-
tion of the people and process of an enterprises, to make the whole more efficient, 
more productive, and more competitive. IT can "link" the seller and the buyers, so 
pricing, production, promotion and distribution decision can be made base on cur-
rent activity in the marked place. 
Thus, the key direct benefits from IT are 
- Significantly reduced lead times through minimization of delays and bottle necks. 
- Improved management decision making, based on accurate, up-to-date and 
complete information. 
- Increased flexibility through the ability to rapidly reschedule activities. 
These in turn lead to reduced costs and superior customer service. 
2.5 .2 CURRENT IT SCENARIO 
Unfortunately, most Indian companies have made little headway in the effect 
use of IT The scenario in most companies can be characterised as follows44, 
i) A fragmented systems function, headed by a relatively junior individual, who 
inturn reports to the finance director. The head of systems often lacks the 
required management and business skills, experience and clout, while the fi-
nance director usually does not understand the system and has little interest; 
involvement of other senior managers is minimal, system driven by the desire 
to use the latest technical tools, rather than the business strategy and user 
needs; minimal attempt to derive competitive advantage through innovative 
use of IT. 
ii) Systems primarily in the finance, materials and payroll areas, with little cover-
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age of other key business function like manufacturing, marketing, sales distri-
bution etc. Focus on labour saving and data processing, minimal support to 
management for decision making. 
iii) Focus on automation of existing procedures and processes, without any at-
tempt to stream line them, resulting in the "automation of inefficiency". 
iv) Minimal use of software packages, because of a lack of awareness and the 
desire of the head of systems to create his own empire. 
v) Inadequate investments, since IT is viewed as an expense. 
In several cases, the current scenario is a result of the belief that labour is 
t 
cheap and thus IT is not required. However, in a large complex business, it is impos-
sible to. achieve optimisation of manufacturing efficiencies without the integration 
possible through IT. Further, there is little focus on using IT to manage working 
capital, which is a key area of improvement. Businesses often have 30-40% of their 
revenues locked up in working capital, at interest rates of 16-20 percent. 
As a result, most companies have neither harnessed the power of IT nor 
planned significant future investments. For example, while companies routinely plan 
capital investments in plant and machinery in hundreds of crores, virtually no provi-
sion is made for the IT infrastructure required to support such operations. 
This compares rather unfavourably with the western world, where companies 
invest 0.8 to 1.0 percent of sales turn over in IT on an annual basin and have board 
level representation for the IT function. In fact, several large companies in the west-
ern world directly attribute their market leadership to their innovative use of IT. While 
this places Indian companies at a relative disadvantage Vis-a-vis their western coun-
terparts (especially given their potential entry into India) it also presents a significant 
opportunity for them to learn from the mistakes of the west and avoid the numerous 
pit falls in rapidly implementing quality proven systems. This is possible, if the pro-
cess is managed carefully. 
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2.6 INTEGRATING INFORMATION SYSTEMS (IS) AND BUSINESS STRATEGY 
In the past the (Information System) IS strategy of many organizations was 
essentially the summation of existing activities and plans, often derived from the 
bottom-up development of systems rather than a coherent business drive plan. This 
piecemeal approach to IS probably resulted in missed opportunities and an inefficient 
use of resources. Success or failure resulted from the organization's ability or inability 
to deploy technology in providing good data processing or management information 
systems, without requiring any changes to the business or organization. However, 
this situation has now changed. Now the investments in IS/IT by outside parties such 
as customers, supplies and competitors can require an organization to change its 
approach towards IS/IT in order to avoid significant business risks and disadvan-
tages45 . The lack of a coherent IS strategy can result in any number of the *iollowing 
problems. 
1. Competitors, suppliers and customers may gain advantages over the organiza-
tion. 
2. Business goals will become unachieveable due to systems limitations. 
3. Systems are not integrated thus, causing duplication of effort, inaccuracy, de-
lays and poor management information. 
4. Systems implementations are late, over cost and fail to deliver expected ben-
' efits due to lack of clear focus on key business needs. 
5. Priorities and plans are being changed continually producing conflict among 
uses and IS staff, and poor productivity. 
6. Technologies chosen do not integrate and even become a constraint to the 
business. 
7. No means exist to establish appropriate IS/IT resource levels, to evaluate in-
vestments and to set priorities consistently. 
Therefore, intotal greater expense than necessary is incurred to deliver less 
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benefits than expected and IS/IT generates organizational conflict which wastes 
management time. These problems result in part from the inability of management 
to manage the demand for information or systems in accord with the business needs, 
and/or to manage the supply of systems and technology coherently, and/or to match 
the two successfully. 
A strategy can be defined as "an integrated set of actions aimed at increasing 
the long term well being and strength of the enterprise". 
2.6.1 THE CONTEXT OF IS/IT STRATEGY 
The business strategy of an organization is formulated by analyzing various 
external and internal inputs, by using a variety of techniques, to produce objectives, 
polices and action plans. Some of these processes will require the development or 
improvement of information systems. This statement of requirements (i.e., what needs 
to be done) then needs to be translated into technology based solutions (i.e., how the 
needs could be satisfied). This basic linear relationship is at the core of Figure 22 on 
the next page. Even this simple logic is not always reflected in the reality of the IS/IT 
planning of many organizations - the process is often driven from the bottom up 
technologists. 
However, as figure 26 shows, IS/IT can and should be considered in the pro-
cess of formulating strategy, in terms of what it can enable the business strategy to 
be. The potential impact of IS/IT on the enterprise in its business environment will 
depend not only on what it wishes to do, but also on what others are doing or are 
capable of doing46. Integrating IS and business strategy must, therefore, include ways 
of assessing the potential impact which IS/IT can have on the organization and its 
business environment. This is just as important as considering other external environ-
mental factors in formulating the business strategy. 
Based on this IS/IT input and other considerations of markets, services, prod-
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Fig. 22 : INFORMATION SYSTEMS AND TECHNOLOGY STRATEGY IN CONTEXT 
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ucts, resources etc. during business strategic analysis, areas for potential IS invest-
ment should be identified. Whether or not they are achieved will depend on how well 
those business requirements are converted to actual information systems and how 
well they are delivered through the IT strategy clearly the whole process is a continu-
ous one, like any aspect of business strategic management, requiring monitoring and 
updating as results-are or are not achieved and other business parameters change. 
The chief components of IS/IT strategy can be therefore considered as the 
following. 
1. An Information System (IS) Strategy defining the information and systems 
needs for the business and its components functions. If the organization con-
sists of more than one business, the each business will define such a strategy 
and in addition there will be strategy for satisfying corporate requirements. 
The IS strategy should define what the business needs for the foreseeable 
future, based on an analysis of the business, its environment and the general 
business strategy. The objective is to establish the demand for IS/IT applica-
tions, aligned closely to the business plans and issues. These needs will change 
over time and the demand must be updated continually, reviewed and priori-
tized based on business imperatives. It may not be feasible to satisfy all these 
requirements, economically or technically, in the short term but over time 
more applications become feasible. This strategy must also define who, in the 
organizational terms, is to be responsible for the achievement of the require-
ments, through the planning, development and implementation of the busi-
« 
ness systems projects and the relevant information resources. 
2. An Information Technology (IT) Strategy which defines how the needs will be 
met based on the priorities in the IS strategy. This involves determining how 
applications will be delivered and how technology and specialist resources will 
be used and managed in support of achieving the business needs. It will de-
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scribe the activities which need to be performed, how they are to be organized 
and the means to be employed in developing and operating systems and in 
acquiring and controlling technology i.e. how the supply can be achieved. A 
corporate or general management responsibility is to balance the demand and 
supply issues to ensure that the business plans are achievable. This will require 
containing reconciliation based on business priorities and supply constraints. 
In order to do this the organization must establish a process for integrating 
business and IS/IT planning. 
2.6 .2 IS/IT STRATEGIC PLANNING - a process framework 
While the strategic planning process is ongoing and iterative, during each 
stage of development or re-evaluation of the strategies it is important to have a 
consistent framework which is understood by everyone involved47. The products of 
the process are business IS strategies which define the needs and priorities and IT 
strategies which describe the infrastructure and delivery services that come together 
to provide a future portfolio of IS/IT applications to satisfy the business require-
ments. To achieve the required outputs the planning process must incorporate all the 
necessary inputs. Given a comprehensive and relevant set of inputs, techniques of 
analysis can be applied together with some creative thinking to identify the best 
courses of action. Figure 2$ on the next page given as IS/IT strategic planning 
model. 
The external business environment 
This input is an assessment of the forces which are affecting the industry in 
which the business operates, the economics of the industry, its structure and com-
petitive basis and with in that the particular issues and pressures facing the business. 
This should normally be part of any business strategic analysis, rather than a part of 
a specific IS/IT strategic planning process. Based on such an assessment, the role 
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that IS/IT is playing or could play in changing any aspect of the industry, can be 
examined to identify potential opportunities or threats. For example, the increasing 
power of retailers over manufacturing companies has been enhanced by retail point-
of-sale systems. And the information these provide for the retailer. 
Manufactures need to consider how their IS/IT might be developed to either 
counter that pressure or perhaps better understand the potential of retail systems to 
gain some mutual benefit. Business environments are changing ever more rapidly, in 
some cases faster than the lead time for developing new systems. In such a case that 
speed of change needs to be reflected in reduced systems development lead times, 
which in turn will determine many aspects of the IT strategy-just as increasingly 
competitive environment impose constraints on product development lead times, 
and hence the product design and manufacture. 
The external IS/IT environment 
This input consists essentially of two parts as detailed below 
1. The organization needs to appreciate and interpreted the developments in 
information technology and the trends in both the economics of its use and the 
practicalities of applying new technologies to its business needs. An under-
standing of potential supply options and different vendors and their product 
offerings will enable more appropriate solutions to business needs to be con-
sidered and new application opportunities to be identified. 
Technology trends and developments needs to be evaluated both to select 
short term options with a view to the long-term implications and also to plan when it 
looks most appropriate to intercept a new technology. When, for instance, would it 
be most appropriate to consider introducing electronic mail or image processing? No 
expressed need may exist but the cost of other forms of communication and docu-
ment management must be compared over time with the ever improving economics 
of the new technologies. 
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All new technologies imply some risk and a learning curve for the business. 
Early understanding, interpretation and selective use of developing technologies may 
enable a future advantage to be identified and obtained. If the need for more rapid 
development of new systems is not identified in time, the learning curve for adopting 
a 
new systems development tools may be too long to improve the business situation 
often, the short-term expediency to continue using known technologies and tools 
continually overrides the long-term need to migrate to more appropriate technolo-
gies. 
2. More specifically the organization needs to know how information technology 
is being employed by others within the industry, to what purpose and how 
successfully.. Infect, knowledge of the use of JS/IT in other industries can pro-
vide a source of good ideas which can be transplanted. Most critically what the 
organization's competitors, customers and suppliers are doing must be inter-
preted in terms of the business implications using the example above, the 
manufacturers of retail goods took a long time to appreciate business implica-
tions of the use of point-of-sales systems plus electronic data interchange and 
bar codes. 
Coding of products by retailers, and have had to react quickly to pressures 
from their customers and often at great cost. In practice most companies which have 
gained strategic advantage from IS/IT have not used the 'latest' technology - it is too 
risky. They have innovated in a business sense, but used proven and well established, 
'adequate' technology. For instance, a very successful flower vendor suffered a short-
term set-back when one of its competitors offered buyers the ability to buy flowers 
remotely through view data terminals. The competitor increased its potential market 
and in the short term attracted buyers away from the auction until the auction re-
sponded with a similar system. This illustrates not only the need to consider the 
available technology but also but it can be applied in the industry. 
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The internal business environment 
This input consists of an analysis of what the business does, how it does it, and 
how it is organized and managed, in order to identify the information and systems 
needs. Such an analysis must be related to the external business environment and, 
again, this should be done as part of the business strategic planning process. In 
particular the following need to be considered : 
1. The mission and objectives of the business must be expressed clearly together 
with- the strategies being pursued in order to achieve those objectives. These 
will need to be interpreted accurately to define information and systems needs 
and also to set investment priorities. Often, an organization's stated objectives 
and strategies are rather vaguely expressed and not well under stood by all the 
management unless these are more clearly defined the resulting IS/IT strategy 
will be equally vaguely focused which will continually disrupt the planning and 
implementation of key systems. 
2. The business activities must be analyzed and the relationships and interdepen-
dences understood. This analysis must be as independent as possible of the 
current organization structure. It should describe the main processes of the 
business which enable it to provide customers with products and services, as 
well as, what needs to be done to control and developed the business. This will 
lead to the definition of a business information architecture, which should be 
robust enough to accommodate any changes in how the business is conducted 
• and organized. The same analysis may well several weaknesses in the current 
organizational allocation of activities which either better systems can address 
or which cannot be addressed without organizational change. Once this activ-
ity model is established it is important to describe the economic implications of 
the various activities in order to identify areas of height potential benefit. 
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3. The strength and weaknesses of the business, and the reasons for these, need 
to be assessed and agreed. This process will include analysis of the resources of 
the business:for example, financial, people products, technology etc. - in order 
to identify where IS/IT can focus on exploiting the strengths and redressing 
weaknesses. 
4. While the ideal information and systems model should be derived from a logical 
view of the business activities within the industry context, the eventual systems 
will have to be appropriate to the structure and style of the organization. Hence 
it is important to understand how the organization functions and how decisions 
are made in both the formal structure and the informal network of interper-
sonal relationships. This understanding will determine the type of information 
needed, who will need it and how it is presented and used. 
Many structured management information system fail to produce any benefits 
where the basic decision making processes are relatively information and based on 
interpersonal trust rather than formal exchange of information. The rate of change 
of both organization structure and senior personnel will also determine the type of 
system and information required while no system will ever be flexible enough to cope 
with all the complexity and variety of organizational relationships, the structure, cul-
ture and style of the management will determine how information systems are devel-
oped to support the management processes. 
The internal IS/IT environment 
This input consists of two main components, as follows: 
1. The business systems and information resources which are in place and cur-
rently being developed must be assessed according to their contribution to the 
business. These need to be analyzed in terms of how effective they will be in 
the future and not based on historical needs. The strength and weakness in 
business terms of existing systems (the current application portfolio in Figure 
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23) -must be understood fully before further developments are undertaken, 
otherwise they may fail due to the inadequate foundations on which they may 
be built. 
2. The IS/IT assets and resources need to be catalogued and examined in order 
to determine whether the current capability and technology of the organiza-
tion are adequate for future needs. This is not just an audit of current technol-
ogy (hardware, software etc.) but also a review of the people, their skills, how 
they are managed and the methods used to develop and support the systems 
and underlying technologies. One of the main reasons why IS/IT strategic 
planning studies often fail to deliver the changes required in that organization 
is not capable of implementing the plans, due to lack of resources, skills or 
management process. One key aspect is understanding the culture and style of 
the IS/IT department and now it relates to the business culture. This reconcili-
ation of the IS/IT approach and attitudes within the business environment is 
often a critical aspect of the strategy development. 
In describing and analyzing each of these main inputs it is vital that agreement 
is reached among senior management so that everyone is looking at the same pic-
ture. Equally, issues that may arise should not be glossed over; they should be stated 
explicitly and become targets for resolution during the strategic planning process. If 
these issues are ignored at this stage, they will probably re-emergg and harm the 
implementation of the plans. 
2.6 .3 ESTABLISHING THE IS/IT STRATEGIC PLANNING PROCESS 
While IS/IT strategic planning must become a continuing process integrated 
with business planning, two major problems remain for an organization wishing to 
achieve th tt this has not happened previously. The first 
problem is opment of the strategy in order to identify most 
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precisely the business needs, i.e. what organizational grouping is the right level for 
the process to work? The second os how to carry out the prr.css to develop the 
initial strategic plan. In both cases the following two issues are paramount : 
1. The business and IT people who will implement the strategy must own it and 
hence must be involved actively in its development and understand its implica-
tions. 
2. The process must be manageable, both in terms of scope and duration and 
deliver valuable results throughout the process, not just at the end. There must 
be clear checkpoints where agreement is reached and management endorse-
ment obtained, before continuing more detailed analysis and formulation. 
Both of these imply that whatever approach is adopted all parties, including 
senior management, line management and IS/IT professionals, must be educated 
before the start as to what is involved, how it is to be achieved and what the expected 
products are to be. A lack of mutual understanding and agreement on the objectives 
of the study at the start is a frequent cause of failure of such studies48. 
Addressing the first problem means that a coherent unit of the business has to 
be choosen for which an effective strategy can be developed. As with the develop-
ment of business strategy, the appropriate level at which to develop a strategy is for 
a business unit (see Fig. 24). 
A business unit can be defined as a component of the corporation that sells a 
distinct set of products and services, serves a specific setup customers and competes 
with a defined set of competitors. This may imply the organizational units need to be 
subdivided or even amalgamated in order to achieve a suitable strategic planning 
grouping, namely strategic business units. The starting point is taking an external 
view of what the organization does, not how it is structured to do it. This will enable 
the study to discover the particular business needs for information and systems with 
the business environment. Additional organizational needs can then be added to the 
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basic requirements. 
Many companies are not organized into business units. The component busi-
nesses may not be defined clearly within the organization structure due to historical 
or geographical reasons, or the use of the management talent available. It is impor-
tant in the IS planning process to consider the logical strategic business units that the 
company comprises. 
As has been traditionally said, the IS/IT strategy has been an amalgam of 
lower level functional, departmental or even individually determined plans for sys-
tems and technology which were driven mainly by internal, often localized, issues. 
Some organizations have attempted to develop corporate IS/IT strategies from the 
top down. However, the task is either too complex and hence takes too long, the 
business needs too various or the environments are changing at different rates, which 
makes it difficult for a strategy that suits each component business to be developed. 
Equally importantly, the business unit managers do not own the imposed result. Even 
at a group level, unless the business units comprising the group are almost identical, 
considerable compromises are needed to achieve any common strategies. The net 
result is usually that only the lowest common denominator of needs is met by the 
strategy. This tends to omit the key areas of the business and focus investments on 
accounting, personnel and other less critical business areas. 
Within any large corporation different businesses may well be adopting funda-
mentally different strategies which will require quite different emphases in the infor-
mation and systems required Michael Porter identifies two principal ways in which a 
business can achieve long term success49. These are described as generic business 
strategies 'low cost' and differentiation. In a unit striving for lowest cost in tits indus-
try sector, IS/IT will be targeted at cost reduction primarily through simplification and 
automation. For differentiation, while cost control is still important, IS/IT investment 
will focus on enhancing that differentiation through such things as speed and quality 
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of service. For instance, to achieve low cost a standardized order entry n/^chanism 
will minimize order handling costs. To achieve differentiation from competitors in the 
perception of the customer, it may be best to have a variety of ways of accepting 
orders in ways which suit different types of customers. Equally, different policies for 
stock management, dealing with suppliers and management control etc. will be re-
quired to carry out the different generic strategies. 
All of this leads to the obvious conclusion that different IS/IT strategies will be 
required for businesses in different industry environments, pursuing different objec-
tives 'by means of different business strategies. The IS strategy needs to be clearly 
focused on the particular, even unique, aspects of the business in its environment. 
When considering how the systems are to be supplied there may be further benefits 
in terms of economics and effectiveness of delivery by limiting the variety of IT strat-
egies adopted, but this should involve, the minimum number of business compro-
mises from their ideal needs again if the strategy is predominantly driven by IT supply 
optimization issues, the business users will not own the strategy, nor will it meet their 
needs. 
The means by which the first iteration of the IS/IT strategic planning process 
is carried out will undoubtedly influence the longer term strateo';^ management ap-
proach for better or woke. In the worst case a planning study produces nothing of 
business value after a considerable time and at great expense. The majority of strate-
gic studies may not be that wasteful and ineffective, but many do not deliver much of 
real value and do not establish a viable mechanism for the future. Some of the main 
reasons why such strategy studies fail are as follows : 
1. Top management commitment to implementing the plan cannot be obtained. 
2. The* planning exercise takes too long for management to sustain interest it is 
also very expensive and takes up too much of the managements time. 
3. The process produces an overwhelming amount of detail which is difficult to 
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interpret. 
4. The resulting plan fails to spell out resourcing and financial implications. 
There seem to be three main approaches adopted for strategic IS/IT planning 
studies, namely : 
1. Set up a special IS/IT planning function to carry out the takes. This is nor-
mally located within the It department, which then owns the strategy. 
2. Employ consultants to bring in techniques and skills to facilitate the process. 
This is obviously helpful, but in many cases the consultants take over and 
produce the strategy in the form of a large detailed report, and again owner-
ship is lost. 
3. Set up a task force or steering group to carry out the task, preferably led by an 
experienced and respected business manager while being the most difficult 
approach to establish, it is by far the best, since not only does the strategy 
belong to the organization, but also it is more likely to be truly business driven, 
carried out efficiently, and likely to be impenetrable. 
The third of these approaches is the one most likely to over come the main 
reasons why such strategy studies fail. 
Following the first iteration, a longer-term approach needs to be established. 
Ideally IS strategic planning should become an integral part of the business planning 
process. The IT strategy should be an appropriate set of responses to those business 
IS strategies. In addition an ongoing management steering mechanism will probably 
be required to reconcile the demand and supply issues which will arise continually. 
In short, to achieve a coherent IS/IT strategy the organization needs to estab-
lish a business driven IS/IT planning mechanism. The time frame of the resulting 
strategic plan should reflect the business planning horizon this can be five years or 
more in a stable business, but may be only one or two years in a volatile one. In most 
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businesses achieving a two to three year IS/IT strategic plan would be most feasible. 
However, the planning mechanism must ensure that it is a rolling plan which is 
updated regularly, even continuously, as achievements do or do not occur, the busi-
ness situation evolves, and options change. 
2.7 A ROADMAP TO SUCCESS 
Having established the need for the strategic application of IT and the short-
comings of today's approach50 the factor critical to the successful implementation of 
IT are : 
* Prerequisites 
Prior to implementing a set of high quality IT solutions, company must ensure 
that the following are in place : 
- A clearly defined business strategy. After a company defines where it wants 
to go, it needs a path for getting there - a business strategy 
- An it strategy. For today's prominent organization to remain at the forefront 
tomorrow, their IT strategy must be married to their business strategy. The two are -
increasingly inseparable. Each influence the other; they must be united for the 
organisations to each of its "destination" 
An IT strategy focuses on the major gains than can be achieved organisations 
wide by successfully integrating technology and business processed. Thus, it addresses 
the organisations goals, needs, priorities and potential for change. It also investigates 
the sequence, timing, magnitude and benefits of business process based IT applica-
tion to improve total organizational effectiveness, thereby increasing the probability 
for long-term success. Figure 25 on the next page depicts the hierarchy of automa-
tion that an IT strategy addresses, right from automating individual activities all the 
way thorough optimizing and reconfirming multiple activity to create new business 
linkages. Traditional approaches only address the bottom of the hierarchy i.e. auto-
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mating and optimizing individual activities, and are thus incomplete. 
A cohesive. Information systems function, headed by an individual who is a 
member of senior management and possesses good business, technical and manage-
ment skills. 
A management steering committee, comprising of senior members of man-
agement, which will guide and monitor the IT implementation process. This is the 
best means of ensuring the required level of senior management commitment 
* Critical success factors 
In addition to the prerequisites, certain other factors play a key role in the 
successful implementation of IT. They must be managed carefully, as outlined below: 
-» User motivation and involvement, user demand must derive the implemen-
tation of IT, it must not appear to be an EDP initiative. Thus, is critical to ensure that 
users understand how IT can help them and to motivate them to use it effectively. 
Only then will managers be able to improve the performance of their business. To do 
this, users must be involved extensively in the implementation process and be pro-
vided the requisite IT training. Project management should be mac!.' the responsibility 
of functional managers. 
-> Selection of the pilot implementation. The results of the pilot considerably 
influence the speed at which a business decides to proceed with the IT strategy. 
To ensure success, the selected area should typically be highly visible, limited 
in size, likely to realise significant benefits and its effects with uses receptive to IT 
IMPLEMENTATION TIPS 
Development and implementing systems is a on process; budget and schedule 
overruns are common. The approaches described below can be instrumental in pre-
venting'such problems : 
* Use software packages 
Today, integrated, comprehensive software packages are available off-the-shelf 
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to meet the core user requirement in the functional areas of sales, manufacturing, 
materials, finance and distribution. These packages are based on world class business 
processes, thus providing a standard framework for running a business. 
Such packages are definitely preferable to custom development, primarily be-
cause of their built-in integration, smaller implementation time frames and lower 
overall costs and risks. This is contrary to the popular belief in India that, since 
programmers are relatively inexpensive, custom development is a better approach. 
However, this is incorrect because most Indian systems professionals lack the skill to 
develop robust, high quality software. 
* Use a Systems Development Methodology 
A system development methodology is as critical to quality information sys-
tems as are engineering design guidelines to quality products. Like engineering de-
sign guidelines, which defines the process and standards for designing a quality prod-
uct, a systems development methodology defines the detailed steps and standards for 
developing quality information systems, on budget and on time. In addition, it im-
proves the productivity of systems personnel and reduces the reliance upon individu-
als (especially important, given the high turn over rates in the IT industry)51. 
The development and delivery of information systems is a challenging process 
in the past there have been great difficulties with both the process and all that sur-
rounds it. Some organizations have spent many years developing their corporate 
competence in systems development but other still fail to produce viable systems 
which are fit for their purpose the demands made by strategic systems development 
can be overwhelming. In systems development we are faced with the need to specify 
requirements in an explicit way and to break down complex activities into tasks which 
we can understand and monitor. We need to develop ways of estimating costs and 
schedules which will reduce the chance or over spending or overrunning. Above all, 
we need to be able to manage multi-disciplinary teams of people who may never 
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have worked together before and who may have difficulty understanding each other's 
point of view These are technical problems in information systems development, for 
example problems caused by fast rate of change of the technology used to develop 
computer systems. It is not only the user who is bewildered by ever more sophisti-
cated and powerful hardware and software every year there are new tools and 
techniques for the technicians which, even if they are seized upon with great enthusiasm, 
tend to undermine their capability actually to develop systems. Other problems relate 
to the organizational changes development is giving way to devolved authority and 
capability at the departmental or operating level of many larger organizations. 
These changes are good news, but nevertheless they present a considerable 
challenge to all those involved by further undermining the stability of the systems 
development process. The approach which is most likely to resolve the basic difficul-
ties is the same that we would adopt for any complex project. Information systems 
development has similarities with other areas of endeavour such as construction en-
gineering and consumer product development, but the detail and nature of the end 
product are very different52. 
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CHAPTER THREE 
RESEARCH METHODOLOGY 
In this chapter different aspect of research methodology in connection .with 
the study is presented. This chapter is discussed under various sections and subsections. 
The first section covers the need for the study. The second section highlights the 
objectives of the study followed by various operational definitions in the third section 
and research design in the fourth section. The fifth section focuses on the population 
and the sample. The sixth section deals with the data collection method. The design, 
modification and administration of the research questionnaire are also dealt in various 
subsections of this section. In the seventh section, analysis and statistical procedure 
for interpreting the data is covered. Eighth section is on the limitations of the study 
followed by reliability of data, dependability of the results and the researcher's liability 
in the Ninth section. The core of the tenth section is direction and scope of further 
study. 
3.1 NEED FOR THE STUDY 
India is going through information revolution thus making the information 
system a subsystem of a larger organization1. Since information is the only truly 
shared resource for planning, executing and monitoring, it provides the organization 
with a potent weapon with which they can beat the competition. This is because it is 
possible for a competitor to analyze and copy the product, the process of distribution, 
the marketing strategy, etc. But it is more difficult to replicate the internal information 
system ardund which these are built. Thus information system becomes a sustainable 
advantage and by building on them one can stay ahead of the competition2. 
This means that information system becomes a part of business process and 
makes it unique. As managers continue to invite and strive to segment their markets 
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even more finely and offer a plethora of products and services it is the infomation 
systems that helps in keeping costs under control, provides feed back from the market, 
allows a faster reaction time, permits flexible manufacturing, caters to design and 
development changes, supports effective materials management, essists in financing 
decisions, facilitates targeted (database) marketing, allows organizations to expand 
geographically into new maarkets, etc. This is possible because external and internal 
information is made available for business decision making and managers use it as 
the weapon. The case in point is provided by the manufacturing industry with particular 
reference to material and resources planning, logistics and distribution, sales 
management and direct (database) marketing, service and support, among other areas. 
Large manufactures fighting for narrowly segmented, geographically depressed, cost 
sensitive markets against numerous competitors who are continuously inverting 
information technology to support and manage their efforts. Any improvements in 
forecasting, distribution models, materials management and sourcing, production 
planning, etc. is dependent on the information system that drives the organization 
and this is the battle field for the modern corporation. 
Management Information systems have changed dramatically during the last 
20 tears as a result of an increased usage of computers by more and more number of 
organisation3. The situation today is significantly different from that existed a decade 
ago. The computer is increasingly becoming an integral part of Indian corporate life 
despite the infrastructural deficiencies that are a reality in India4. 
For the Indian Industry indicators are pointing in the right direction. It may not 
be a win-win situation in the truest sense. From an incubatiion period so far, corporate 
India is gearing up to take competition from their technologically advanced 
counterparts, head on. And in doing so increasing their own productivity and levels o 
efficiency. A frequent availability of information, thanks to Information Technology 
(IT), has definitely led to better planning for many an organization. Computers have 
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allowed them to have amore systematic approach both in terms of time saving and 
efficiency. For many, a major shift to IT has enabled them to maintain a stable, if not 
better market share. The focus for the next couple of years will be on systems 
integration. From the era when computers were being looked upon as mere 'box', 
the market is certainly looking forward to 'solutions'. On their part, many of the 
major IT vendors are trying to become more solution-centric. One can also see concepts 
like facilities management (a combination of systems integration and IT consultancy), 
becoming more popular with corporate houses. The advent of the communications 
era has proved beyond doubt, that without proper communications infrastructure it 
has become almost impossible to run large organizations. Things are certainly moving 
towards a totally networked environment. Future technology trends relating to IT, 
that could give the corporate user the much needed competitive edge is geting 
acceptance. Fortunately for corporate India, the initiative taken by some of the more 
enterprising companies has helped in shedding inhibitions about investing money in 
IT. 
The manufacturing segment of the Indian corporate sector has been one of 
the larger buyers to date. One reason being they are the single largest segmet of the 
industry. This segment has been investing heavily in automation5. The manufacturing 
segment where in a reduced cycle is immediately convertible to profit margins, IT has 
accounted for faster turnarounds. Another key benefit that can accrue from the 
adoption of new IT related technologies is the optimum utilization of resources. Then 
it is faster time to market of a product, as IT helps in designing and taking products 
to the customer a lot faster than before. This also has the potential of putting these 
companies on a faster growth track than earlier. As such, we are entering an ironical 
situation - more competition from MNCs leads to faster growth and results in more 
competition. An unmistakable impact of this cycle is that henceforth one will not 
have non competitive companies dying a slow death. It will be a ias\ road to extinction. 
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More critically, infotech, and its usage levels, may just about dcv.icle the question of 
survival and simultaneous fast growth. 
Competition, globalization and growth of business are the forces propelling 
for computerization. For the manufacturing segment the most important criteria se.ems 
to be volume and growth of their business. IT can help them manage their resources 
more efficiently and at the same time handle multiple tasks is a matter of little dispute. 
Be it problems relating to large volumes like inventory control and efficient retailing 
or even product assembly there is virtually no area where IT cannot fit in. There are 
enough indications to point out that most of the large corporate houses are conscious 
of the need for IT related investments. These are also signs of the top management 
becoming more and more aware of the fact that computerization can given them the 
competitive edge6. 
3.2 OBJECTIVES OF THE STUDY 
After detailed literature survey and discussions with experts in the area, it was 
found that there is a need to evaluate the extent of computerization of the Information 
systems in large scale, private sector, Indian manufacturing companies, these terms 
will be explained in a subsequent subsection, covering different management functions 
like strategic, Marketing, Finance, Production and Personnel. But as we are mainly 
concerned with Manufacturing companies so the coverage under production 
management is more. 
This study was conducted to find out the extent of computerization of the 
Information systems, to be guaged by, that for the three categories, the information 
needs of that level of management which is called upon to make a particular decision 
are being fulfilled by the information system, the form period is being supported by 
the system, the type of data requird is being provided by the information system, 
from which sources the information system drawing the data and the level of difficulty 
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encount in implementing this information system. Also, whether the computerization 
of subsystems covered under the study depends on the equity capital. 
As there are about 5000 comparies listed on the Bombay Stock Exchange 
and as there is a constraint on time and cost involved in completing this dissertation, 
the scope of this study will be confined to large scale, private sector Indian 
manufacturing companies. The areas covered under the various management functions 
are 
1. Strategic Management 
i) Strategic planning 
ii) Engg and Research 
iii) Legal 
2. Marketing Management 
i) Advertising 
ii) Sales Analysis 
iii) Sales forecasting 
iv) Sales Administration 
v) Sales order processing 
3. Production management 
i) Bill of material 
ii) Inventory reporting and control 
iii) Requirement generation 
iv) Production scheduling 
v) Production control 
vi) Purchasing 
vii) Receiving 
viii)Quality control 
ix) Maintenance 
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4. Finance Management 
i) Accounts Receivable 
ii) Accounts payable 
iii) Cost accounting 
iv) Fixed assets accounting 
v) Budgeting 
vi) Profit and loss statement 
5. Personnel Management 
i) Payroll and payroll reporting 
ii) Wage and compensation analysis 
iii) Performance appraisal. 
3.3 OPERATIONAL DEFINITIONS 
For this study the following terms used are defined as follows : 
1) Computerised Management Information System : Is used throughout 
this dissertation to include the following, usually more specific terms. Computer-
based Information system (CBIS), computer Information system (CIS), Electronic 
data processing (EDP) system, Decision support system (DS3), Executive support 
system (ESS), Information reporting system (IRS), Transaction processing system 
(TPS) and other information systems used in the organisations. 
2) Manufacturing Process : The Factories Act, 1948 defines "manufacturing 
process7 as any process for 
i) making altering, repairing, ornamenting, finishing, packing, oiling, washing, 
clearing, breaking up, demolishing or other wise treating or adopting, any 
article or substance with a view to its use, transport, delivery or disposal, or 
ii) pumping oil, water, sewage or any other substance, or 
iii) generating, transforming or transmitting power or 
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iv) composing types for printing by letter press, lithography, photogravure of 
other similar process or book binding, 
v) constructing, reconstructing, repairing, refitting, finishing or breaking up ships 
or vessels, 
vi) preserving storing any article in cold storage. 
3) Large scale companies : A small scale Industry should have equity capital 
of upto Rs.60 lakhs so we have defined a large scale compaines as those 
com paries have a equity capital of Rs. one crore or more8. 
4) Private Sector : Means any company in which not more that fifty percent of 
the paid up share capital is held by central government or by any state 
government or governments or partly by the central government and partly by 
one or more state governments9. 
5) Indian companies : A company incorporated in India has the nationality of 
this country10. 
6) Strategic Planning : Here the major company decisions are made'. Overall 
company polices are determined and promulgated. Sophisticaed CB1S employ 
business models and simulation to determine the effect of different management 
polices on the profitability of the company. A mathematical model is constructed 
that indicates the effect of particular management decisions on such factors as 
sales, costs, and profits. The model is built from data captured and the simulation 
is conducted using the same historical data. In addition to the internal data, 
external data gathered from outside sources is also used on one side are the 
' basic economic factors, such as trends in gross national product, political factors, 
and population growth, while on the other side are the available cash resources 
etc. These factors are part of the mathematical model built to evaluate and 
determine management policy. The results of the strategic planning are 
marketing policies, as well as the profit plan, capital expenditure schedule,and 
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operating budget. These figures form the basis of measuring actual operation. 
Data Base : A database is prime requisite of a management information 
system. The database holds relevant data about a company's operation and is 
usually organized around basic files, such as product file, personnel file, sales 
file, inventory file, customer file. The file is arranged so that duplication and 
redundancy are avoided. Information concerning on-going activities is captured 
once, validated, and entered into the proper location in the database. 
Engineering and Research ; Is vital for a manufacturing company. The 
engineers design the products the company produces and develop bill-of-
material11. It is also responsible for establishing requirements and standards 
for quality control and machine maintenance. Routing sheet is also provided by 
E&R, it indicates the type and sequence of production operations necessary to 
transform the raw material and components into finished goods. 
Requirements Generation : Takes finished goods requirements (sales forecast, 
plus sales orders, minus finished-goods inventory) from the inventory control 
and, utilizing the bill of material information from the E&R, determined the 
requirements for subassemblies, piece parts, and raw material by multiplying 
the number of finished-goods items by the components that constitute each 
end item. The total of each subunit is then measured against inventory records 
to produce net requirements. 
Production Schedule : The routing data, supplied by the E&R subsystem is 
combined with the net requirements to produce a production schedule. 
Production Control : Deals with the day to day implementation of the 
production plan by issuing job packets to the factory (telling them what jobs to 
work on, the sequence and scheduled completion dates), . :cepting feedback 
(including labour, material, expense, and work-in-process data), and producing 
a variety of quality control and maintenance reports and analyses. 
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12) Inventory Reporting and Control : Inventory control provides for 
automatic ordering based on such considerations as customer service, economic 
order quantity, and lead time. When the inventory of particular items reaches 
a pre determined reorder point, the inventory control directs the purchasing to 
write a purchase order. 
13) Purchasing :The purchasing receives inputs from the inventory reporting 
and coutrol that a purchase order is to be made. The purchase order is made 
out and sent to the respective vendor or manufacturer. 
14) Accounts payable :After receiving the purchase order, the vendor fills the 
order, ships the product to the warehouse, and submits his invoice, which 
initiates Accounts payable activity and the eventual reconciliation of cash 
payments. 
15) Sales Forecasting :The sales forecast is based on historical sales movement 
and projected external events (buying trends, economic factors and so no). 
The sales forecast is significant to all aspects of the business. It serves as an 
input to the inventory control as a basis of establishing inventory policy and 
enters strategic planning as a basis of influencing total company goals and 
objectives. It is crucial to the planning process. It determined whether a new 
item shoud be introduced or whether an entirely new product line should be 
developed. It forms the rationale for establishing plant capacity and long-range 
facility needs. It is a key determinant for budget preparation and profitability 
projections. Jn the operational and control area, the sales forecast determines 
purchasing policies (how much to order, when to order), manufacturing policies, 
hiring, training, inventory levels and the likes. 
16). Receiving : After the purchase order is made out by purchasing and sent to 
the vendor, it becomes a input for receiving. The invoice submitted by the 
vendor is cross checked with the purchase order. Receiving becomes an input 
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15) Accounts Receivable : After the vendor fills the order, ships the product to 
the ware house, and submits his invoice, this invoice becomes a input to accounts 
receivable for the vendor. 
3.4 RESEARCH DESIGN 
Research design is simply the frame work or plan for a study used as a guide in 
collecting and analyzing data. It is a blue print that is followed in completing a study12. 
It helps a researcher solve a problem as accurately and objectively as possible13. Two 
definitions of research design are : 
A series of advanced decisions that, taken together, comprise a master plan or 
model for the conduct of an investigation14. 
In this study survey research was used, as it has high potential to solve theoretical 
and applied eductional problems15. Descriptive cross sectional study was adopted. 
Descriptive designs are always used when the purpose of the research is to perceive 
difficulties and oppurtunities and to identify significant problems, determining what 
problems are to be solved and selecting best alternative courses of action16. The 
cross sectional studies seeks to find change in comparision between various groups17. 
3.5 POPULATION AND SAMPLE 
To find the extent of computerization of management Information system in 
large scale, private sector, Indian manufacturing companies the population, as taken 
from Investor's guide. The Economic Times, New Delhi, 30 Janurary 1995; is 1088 
comparies from 5.8 industries with 947 comparies in 1st category, i.e. comparies 
having an equity capital greater than and equal to Rs. 1 crore and less than Rs. 25 
crore. (< 1 cr < 25 cr) 
91 companies in Ilnd category i.e. companies having an equity capital greater 
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than and equal to Rs. 25 cr and less than Rs. 50 crorc (< 25 cr < 50 cr) 
51 companies in Illrd category i.e. companies having an equity capital of equal 
to or more than Rs. 50 crore. (>50 cr) 
The list of population, along with the break up on the basis of equity capital is 
given in Appendix-11. 
At relative allowable error R = 0.05% and 99% confidence level the sample 
size is 100. For taking the sample of 100 companies from the population of 1088, 
proportionate stratified sampling is used. 
A proportionate stratified sample is one where the number chosen in each 
stratum is proportionate to its share of the total population stratified selection tends 
to be more efficient than simple random sampling8. In forcing the sample in each 
stratum to be propotional to its portion of the whole population, the risk of under or 
oversampling the strata is avoided. This markedly reduces the potential sampling 
error. Information on the composition of the whole population shoud be currently 
accurate, or else the allocations in each stratum will themselves be in error and the 
sample will be biased. Further more, if the criteria used to stratify the population are 
not associated with what the study is going to measure, they do not improve the 
probability of drawing a representative sample with respect to the data sought. 
Stratifying should not be done for its own sake, but it should be done when a real 
correlation between criteria and data sought seems likely19. 
1st category i.e. companies with equity capital greater than or equal to Rs. 1 
crore but less than Rs. 25 crore represents 86% of the population so the sample of 
100 compnies will have 86% representation from this category i.e. 86 companies. 
Ilnd category i.e. companies with equity capital ranging from greater than or 
equal to Rs.25 crore but less than Rs. 50 crore has a representation of 9% in the 
population so the sample will have companies from this category. 
Illrd category is of the companies having equity capital equal to and greater 
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than Rs. 50 crore is 5% of the population os the sample from this category will have 
5 companies. 
After determining the total sample size and sample size with in each category, 
simple random sampling was done using a random number table to pick individual 
company in each category (Random number table and method for using it is given in 
Appendix -III) 
In simple random sampling all study objects possess an equal chance of being 
included in the sample. For a given sample of size (say n) all combinations of n study 
objects possess the same chance of being in the sample. Operationally it involves 
drawing a random number between 1 to N (population size), so the chance of selecting 
any typical sample is equal to (1/N). 
3.6 DATA COLLECTION METHOD 
3.6 .1 Questionnaire : Design and Modification 
Self adminitered questionnaire was used which rely on efficiency of written 
words rather than on interviewer21. The questions used in the questionnaire were 
developed on the basis of reviewing the previous literature, to find questions that 
were used previously, suggestions were received from my teachers and colleagues, 
after final approval of my supervisior, then questions were formulated. 
Once the initial questionnaire was developed, it was pre-tested to iron out 
fundamental problems in questionnaire design. Verbal and written comments were 
received and changes incorporated. 
To measure reliability of the questionnaire test-retest approach was .dopted. 
"This isa common approach in such areas as eductional testing22. Test-retest reliability 
estimates are obtained by repeating the measurement using the same instrument 
under as nearly equivalent conditions as possible. The results of the two administration 
are then compared on an item-by-item basis and the degree of correspondence is 
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determined. The greater the diferences, the lower the reliability. The general philosophy 
behind this approach is that the presence of random flucturations will cause the items 
being measured to be scored differently on each administration23. The Karl Pearson's 
coefficient of correlation between the two results is taken as the measure of coefficient 
of reliability. The correlation was found to be 0.519 falling in the acceptable range. 
Researchers have historically shown only a limited interest in measures of 
reliability. Part of this stems from false reasoning on the nature of reliability. This 
reasoning is basically as follows "Reliability is concerned with consistency or stability 
over time. Most research studies are one time affairs. Therefore, we neci not be 
concerned about reliability24. Although reliability is concerned with consistency and 
stability over time this concern should be used as evidence of variable errors in the 
measurement25. The presence of random errors in any measurement, even if it is a 
single measurement, can cause the decision maker to reach incorrect conclusions. 
Therefore, the reliability of a measurement is of importance to the researcher26. 
3.6 .2 Administering Research Questionnaire 
The present study covers various quantitative and qualitative data. As such a 
surver research was undertaken. For this purpose, an information sheet in the form 
of a questionnaire was prepared and administered to whole of the sample of 100 
companies by mail from which 32 responded positively, rest of the 68 were contacted 
personally, of which 30 responded positively and 38 declined to respond. Then again 
a sample of 50 companies was generated and 38 responses were received from 
them. Most of the companies who declined to respond where from the 1st category 
i.e. companies having equity within the range of equal to and more than Rs.l crore 
and less than Rs.25 crore. The reasons for their non participation were varied, like 
non availability of time, non availability of systems personnel and non computerization 
of all the subsystem's covered in the questionnaire. The questionnaire was administered 
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to no one in particular. The respondents were managers, executives, systems personnel, 
office workers and others that perform the same function. 
Over a period of fewmonths, the companies were contacted by mail or 
personally. To increase response rate it was ensured that 
a) covering letter accompanied the questionnaire 
b) follow up was done. 
c) anonymity of orgnisations and the respondents was ensured and maintained. 
3.7 ANALYSIS AND INTERPRETATION OF DATA 
3.7 .1 Analysis of Data 
In decisional research, the analysis of data is done to provide information to 
help solve the problem at hand. Without a sound analysis, the best that can'.iappen 
is the part of the information that could have been provided will not be available. The 
worst possibility is that misleading "information" will be supplied that will contribute 
to a bad decision. 
The data analysis was conducted in two separate phases. In the first phase, the 
data collected from the previously mentioned sources were tabulated on separate 
tally sheet for each of the 26 questions (as given in Appendix IV). And then converted 
into percentages and presented graphically. 
In the second phase, Tests For Significance for Difference of Proportion was 
applied to find whether any significant difference exists betwwen the two categories. 
For this the second and the third categories were coupled, as these two categories 
are small in comparison to the first category. Now we have companies with equity 
capital greater than or equal to Rs. 1 crore and less than Rs. 25 crore and the second 
category, which will have companies with equity capital greater than or equal to Rs. 
25 crore and more. The size of our two sample be comes 86 and 14 respectively. 
So in the first phase of analysis, we have three category of companies i.e. 
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1st Category : Companies having equity capital with in the range of greater than or 
equal to Rs. 1 crore and less than Rs. 25 crores. 
II Category : Companies having equity capital with in the range of greater than or 
equal to Rs. 25 crore and less than Rs. 50 crores. 
IHrd Category : Companies having equity capital with in the range of greater than 
or equal to Rs. 50 crore. 
The sample size in three categories are 86, 9 and 5 respectively. In the second 
phase of analysis, the second and third categories are coupled and we have only two 
categories. 
1st category : Companies having equity capital with in the range of greater than or 
equal to Rs. 1 crore and less than Rs. 25 crores. 
II Category : Companies having equity capital with in the range of greater than or 
equal to Rs. 25 crore. 
3 .7 .2 Statistical Procedure for Interpreting Data 
The following is a capsule summary of the statistical procedures used for 
interpreting the results. 
In many decision-making situations, people need to determine whether the 
parameters of two populations are a like or different. A company may want to test, 
for example, whether its female employes receive lower salaries that its male employees 
for the same work. A training director may wish to determine whether the proportion 
of promotable employees at one government installation is different from that at 
another. A drug manufacturer may need to known whether a new drug causes one 
reaction in one group of experimental animals but a different reaction in another 
group. 
In each of these examples, decision makers are concerned with parameters of 
two populations. In these situations, they are not interested in the actual value of the 
parameters as they are in the relation between the values of the two parameters that 
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is, how these parameters differ. Using hypothesis-testing procedures these questions 
can be assured. 
Test of significance for difference of proportions : Suppose we want to compare 
two distinct populations with respect to the prevalence of a certain attribute among 
their member, we can take samples from each of the two groups in question and use 
the sample proportions to test the difference betwwen the two populations29. 
Comparing two sample proportion : In some cases, two or more samples are 
taken and their results compared on the assumption that there is no significant 
difference between the two results shown by them i.e. p1 (the first sample proportion) 
= p2 (the second sample proportion) = P (the population proportion). 
It is possible to carry out a significance test to determine whether the difference 
between two sample proportions is significant or they could have drawn from the 
same population. 
Significance Testing : Let pj and p2 be the proportions (or percentages) of two 
random samples sizes nj and n2 drawn from respective populations with proportions 
(or percentages) Pj and P2. The null hypothesis is that there is no difference between 
the two population proportions (or percentages) i.e. Pj = P2. 
When the sampling distributions of p} and p2 ane normal, the distribution of 
the difference between px and p2 is also normal. Since the mean of the sampling 
distribution of (px - p2) is equal to the difference between the two population proportions 
(or percentages)30.-
_ ( P I - P 2 ) - ( P I - P 2 ) 
S.E(p! - p 2 ) 
When Px = P2, PJ = P2 = 0 and P ^ = P2Q2 = PQ, where Q = 1 - P 
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Pi - p 2 
Thus z - THr/ : 
S.E(p1-p2) 
Where ^-HPI-P*) S.E . J5QL + 59I . UJUi . ) 
n, n0 V n, n^  
When the value of P is to be estimated by using the two sample proportions (or 
percentages) and when the sample sizes of the two samples are large, Z becomes an 
approximated value and is written as 
.
 = Pi ~ P2 
S.E(pi-p 2 ) ' 
Where S.^^.JH.H 
P1 P2
 \| nj n 2 
* n l P l + n 2 p 2 
and P -
n i + n 2 
A A 
q _ \ _ p (for proportion) 
q = 100 - p tf°r percentages) 
A 
p is the best estimate of the population proportion (or percentage) P. Also
 p 
is the weighted mean of the two sample proportions (or percentages) p t and p2. The 
weights are based on sample sizes nj and n2. Moreover, for large values of n{ all the 
distributions e.g. Binomial, Poission, Negative Binomial, etc are very closely 
approximated by Normal distribution. 
Thus the steps to be used in the normal test are as follows : 
(i) Compute the test statistic Z under Null Hypothesis H0. 
(ii) If IZ I >3, H0 is always refuted, 
(iii) If IZ I <3, we test its significance at certain level of significance usually at 5% 
and sometimes at 1% level of significance. But as our confidence level is 99%, 
we will take it as 1% level of significance. 
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If IZ I >2.58, H0is contradicted at 1% level of significance and if IZ I <2.58, H0 
may be accepted as 1% level of significance. 
For a single tail test, we compare the computed value of 1 Z I with 2.33 (at 1% 
level of significance) and accept or reject H0 accordingly.31 
In any test the critical region is represented by a protion of the area under the 
probability curve of the sampling distribution of the test statistic. 
A test of any statistical hypothesis where the alternative hypothesis is one 
tailed is called a one tailed test. For example, a test for testing the mean of a 
population. 
H0 : u =u0 
against the alternative hypothesis. 
H 1 : u > u0 (Right tailed) or Hl : u > u0 (Left tailed) is a single tailed test. In the right 
tailed test (Hl : u > u0 ) the critical region lies entirely in the right tail of the sample 
distribution, while for the left tail test (Hj : u > u0), the critical region is entirely in the 
left tail of the distribution. 
In our problem, 
Null Hypothesis H0 : Pj = P2 = P (say) i.e. there is no significant difference in the 
extent of computerization between the two categories of companies under study. 
Alternative Hypothesis H0 : Pj < P2 (left tailed test) and if IZ I < 2.58, we will 
accept the null hypothesis at level of significance 1% =>0.01 
Test statistic is calculated using the formula 
z_ ' P 1 - P 2 
J P Q ( - 1 + - - J 
V n i "2 
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n1 = 86, n2 = 14 
Xj = number of respondents favouring one option in the 1st category. 
X2 = number of respondents favouring the same option in the Ilnd category. 
P 1 = ^ - a n d P 2 = ^ - a n d rh n2 
- p
 = n1p1 + n2p2 = Xt + X2 
n j+n 2 n j+n 2 
A A 
Q = l - P 
Putting all these values in Z, the test statistic for each option is calculated and its 
modulus is taken. 
3.8 LIMITATIONS OF THE STUDY 
All research studies have limitations and short comings of thier own irrespective 
of the researcher, time and cost involved and the methods adopted in conductingthe 
research and completing the study. So the limitations should be pointed out and 
accepted while undertaking this study, short comings and limitations were faced and 
best possible means were used to reduce, if not eliminate, them to give this study its 
final shape and the best possible result that would make this stugV meaningful. 
1) The population was estimated to be 1088 companies which may not be 
complete. 
2) A sample of 100 companies was selected on the basis of standard sampling 
procedures and scientific method so it is reasonable to conclude that the result 
represented the population in general. But still generalisation may not be 
possible. 
3) This study was not conducted industry wise as the computerised management 
Information systems may or may not be similar within particular industry. 
4) This study was confined to large scale compaines only. Thus, generalization to 
medium and small scale companies may not be appropriate. 
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5) Companies having computerised management Information systems were 
covered so generalization to companies without computerised management 
Information system connot be done. 
6) The technique of self reporting was used for collecting information, generally 
considered the weakest32. Therefore, external check, like cross checking with 
others within the organisation where questionnaire were administered 
personally, was incrorporated to reduce inaccuracy and bias. 
7) ' The study was restricted to manufacturing companies. Thus, generalization to 
othr type of companies is not appropriate. 
8) This study was done to cover only the private sector. So generalization cannot 
be done. 
9) The general applicability of this research is restricted due to certain limitations. 
Majority of these can be said to be self imposed. In order to complete it within 
the boundaries of time and cost, it is kept within manageable limit. 
3.9 RELIABILITY OF DATA AND DEPENDABILITY OF THE RESULTS 
The data was collected by administering a seperate questionnaire to each of 
the sampling unit. About 80% of the data was collected by administering the 
questionaire personally and sometimes the responses were cross checked, also. All 
the respondents held responsible positions in the organisation and were users of the 
information system. The questionnaire was pretested to iron out fundamental problems 
in the questionnaire design. Also the identify of respondents and the organisations 
were kept confidential. Hence, the data so obtained can be said to be reliable. 
As the sample is representative of the population because it is drawn on the 
basis of established methods and procedures, the sampling process is scientific, the 
data obtained is reliable, statistical tools are applied to analyze the data, hence, the 
results drawn from it can be taken as dependable. 
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2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
But inspite of all these efforts made, the responses of the respondents may be 
biased. Errors might have crept in and only the researcher is liable for this area of 
omission and commission. 
3 .10 DIRECTION FOR FUTURE RESEARCH 
1) Research is required for studing computerization of Management Information 
system in service sect< »r. 
This study may further )e extended by studying computerization of Management 
Information systems ii i small and medium scale companies. 
To gain further insight, a study can be done on the basis of industry which can 
reveal the extent of cc mputerization of information system within a particular 
type of industry. 
A research is required to compare computrised Management Information 
systems between pub c and private sectors. 
A study can be done :o know the extent of computerization of Management 
Information systems i ised by a particular level of management. 
The effect of cultur > and management style on the computerization of 
Management Inforarrtion systems also warrants a research. 
The extent of compu erization of Management Information systems can also 
be studied on the bas is of the geographical location. 
:o find out investments in computerised Management 
with respect to turn over, profits, sales, number of 
Research is needed 
Information systems 
employees etc. 
Research is needed o consolidate the findings of researches related to the 
computerization of Management Information systems in India. 
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CHAPTER FOUR 
ANALYSIS AND INTERPRETATION 
This chapter presents the analysis and interpretation of the data collected. It is 
divided into five sections. Each section is devoted to one functional area. First section deals 
with strategic management issues, covering question number 1,2 and 3. Second section 
covers marketing management issues, covering questions 4,5,6,7 and 8. Third section 
concentrates in Production Management issues, covering questions 9,10,11,12,13,14,15, 
16 and 17. Fourth section is on Financial Management issues and covers questions 
.18,19,20,21,22,23 and 24. Fifth section concentrates on personnel Management issues 
covering question number 24 and 25. 
Each of the five sections are further divided into three subsections. In the first section 
of every section, the first phase of analysis is done. The data collected in converted into 
percentages and presented graphically. In the second subsection of every section, the sec-
ond phase of analysis is done and test of significance for difference of proportion is applied. 
The test statistic Z so obtained is presented against each option. In the third subsection of 
every section, interpretation of the data is done. 
In the third subsection of every section, the interpretation is done questionwise. The 
two phases of analysis are interpreted separately. As in the first phase of analysis, we have 
three categories of companies, so interpretation for each category is done separately. And 
then the second phase of analysis is interpreted. 
4.1 STRATEGIC MANAGEMENT SPECIFIC ISSUES 
The questions dealt with in this section are 1,2,3 related to Strategic Planning, Legal, 
Engg and Research. 
In the First section, the first phase of analysis in which the data is converted into 
percentages and presented graphically is done. And in the second section, the second phase 
of analysis is done and test of significance for difference of proportion is applied to the data. 
The value of test statistic is noted against each option, category wise. In the third section, 
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the interpretation of the analysis done is the first two section is presented. 
4.1.1 Graphical Representation of Data 
In this subsection, the first phase of analysis is done. The data collected is converted 
into percentages and presented graphically 
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4.1 .2 Statistical Analysis of the Data 
Test of significance for Difference of proportions is applied to the two categories and 
the value of test statistic Z is noted against each option as show in the table on the following 
pages . 
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OF 
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TABLE 3 
4.1 .3 Interpretation of the Data 
In this sub section, the analysis done in the first and the second subsections is inter-
preted on the basis of the question and the category of the company. 
1. Strategic Planning 
a) Interpretation of the First Phase of Analysis 
Category I 
i) Major Management Focus is of the Top level 
ii) cycle of processing the data is not fixed. It is done on a daily, weekly and monthly 
basis, 
iii) Form of processing the data is unstructured, 
iv) Database consists of product file, personnel file, sales file alongwith a host of other 
files, 
v) T h e type of data used in decision making is both internal and External, 
vi) Difficulty in Implementation of the computerised system is high. 
T h e s a m e holds good for the II and III category also. 
b) Interpretation of the second phase of Analysis as given in Table 1, the value of the 
test statistic Z has not exceeded 2.33. So our null hypothesis i.e. there is no signifi-
cant difference in the extent of computerization between the two category of compa-
nies, is accepted. 
2. Engg and Research 
a) Interpretation of the First Phase of Analysis 
Category I 
i) Major Management Focus is at the t op level. 
i) Cycle of processing is monthly. 
iii) Form of processing is basically semistructured but in some companies it i~> fully struc-
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tured and in some unstructured form of processing is also done, 
iv) Database consists of product, personnel, and sales file among many other files, 
v) Types of data is both internal and external, 
vi) Difficulty in Implementation is medium in majority of the cases. 
In category II and Category III more or less same trend was found. The only excep-
tions are the form of processing the data and difficulty in Implementation. It is found that as 
equity capital increases, the form of processing becomes more unstructured. And the diffi-
culty in implementation becomes high. 
b) Interpretation of the second phase of analysis. Table 2 shows that the value of test 
statistic Z has not exceeded 2.33, so we will accept the null hypothesis. And it can be 
said that the computerization is upto the same extent irrespective of the capital em-
ployed. 
3. Legal 
a) Interpretation of the first phase of analysis 
Category 1 
i) Major Mangement focus is not fixed at any level. All the levels of managemen t are 
involved in decision making process, 
ii) Cycle is monthly 
iii) Form o'f processing is semistructured, but unstructured processing is also common, 
iv) Database is varied. The data used cannot be attributed to any particular file, 
v) Both internal and external type of data is used, 
vi) T h e difficulty in implementation varies from high to medium. 
In category II and Cateogry III also, somewhat similar t rends can be seen. 
b) Interpretation of the second phase of analysis. Table 3 shows the value o -est statictic 
to be within the limit. Hence, null hypothesis is accepted. 
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4.2 Marketing Management Specific Issues 
The questions covered in the section are 4,5,6,7,8 covering advertising, sales analy-
sis, sales forecasting, sales administration, sales order processing. 
In the first sub section, the first phase of analysis in which the data is converted into 
percentage and presented graphically is done, and in the second sub section, the second 
phase of analysis is done and test of significance for difference of proportion is applied to 
the data, the value of test statistic is noted against each option, category wise. In the third 
section, the interpretation of the analysis doen in the first two sub section is presented. 
4.2.1 Graphical Representation of Data 
In this subsection, the first phase of analysis is done. The data is converted into 
percentages and presented graphically on the following pages. 
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4.2 .2 Statistical Analysis of the Data 
In this subsection, the second phase of analysis is presented. The test of significance 
for difference of proportion is applied to the two categories. The test statistics Z is calculated 
and noted in tables against each option. 
4.2 .3 Interpretation of the Data 
In this subsection, the analysis done in the first and the second sub sections is inter-
preted on the basis of the question and the category. 
4. Advertising 
a) Interpretation of the first phase of analysis 
CATEGORY I 
i) Major Management focus is at the top level. 
ii) The cycle of procesing cannot be attributed to any particular option. It is done on 
monthly and yearly bais. 
iii) Form of processing is unstructured. 
iv) Database is mainly the sales file, but product file and other files are also used, 
v) Type of data used in both internal and external, 
vi) Difficulty in implementation is high in majority of the cases. 
CATEGORY II 
i) Major management focus on advertising is that of the top level mapagement. But in 
some companies middle management is also involved in the decision making pro-
cess. 
ii) cycle of processing the data is yearly and monthly 
iii) Form of processing is semistructured and unstructured. 
iv) Database is sales file, product file and other files are also used. 
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11 
1 
if 
2 
0 
1 
12 
1 
6 
8 
0 
4 
3 
6 
1 
0 
0 
14 
0 
8 
6 
Izl 
:ALCULATED 
0.4517 
2.5727 
0 
0.1944 
0 
2.5727 
0.9703 
0.4494 
2.1694 
0.6249 
2.5511 
0.3720 
0.2474 
0.9006 
0.4628 
0 
0 
0 
2.5511 
0.6249 
2.1694 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
SALES ADMINISTRATION 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
40 
32 
0 
14 
10 
12 
20 
44 
14 
40 
32 
14 
42 
22 
8 
75 
0 
11 
32 
40 
14 
>25 
0 
13 
0 
1 
0 
1 
9 
4 
2 
8 
4 
6 
7 
1 
0 
14 
0 
0 
4 
8 
2 
Izl 
:ALCULATED 
3.2735 
3.8459 
0 
0.9003 
1.3341 
0.6408 
3.1695 
1.5995 
0.1944 
0.7650 
0.6549 
2.3004 
0.1389 
. 1.5082 
1.2243 
1.3885 
0 
1.3312 
0.6549 
0.7650 
0.1944 
TABLE 7 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA • 
DIFFICULTY 
IN 
IMPLEMENTAT 
SALES ORDER PROCESSING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
• ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
8 
58 
20 
0 
0 
0 
86 
0 
24 
62 
27 
11 
35 
13 
86 
0 
0 
62 
24 
0 
>25 
0 
0 
13 
1 
* 
0 
0 
0 
14 
0 
0 
14 
5 
2 
4 
3 
10 
0 
4 
14 
0 
0 
Izl 
:ALCULATED 
0 
1.2243 
1.8936 
1.3884 
0 
0 
0 
0 
0 
2.2269 
2.2444 
0.3002 
0.2136 
0.8581 
0.5832 
4.6186 
. 0 
5.6973 
2.2444 
2.2269 
0 
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v) Type of data is both. 
vi) Difficulty in implementation is basically hujh. 
Category III 
i) Major managemen t focus is of the top level, but somet imes middle level rc magement 
is also involved. 
ii) Cycle is yearly, monthly, weekly and daily. 
iii) Form of processing is totally unstructured. 
iv) Database used consists of sales file, product file and other files are also used. 
vi) difficulty in implementation is high. 
b) Interpretation of the second phase of analysis. As can be seen from table 4 , our full 
hypothesis is rejected only three times. In the t op and middle opt ions of the major 
m a n a g e m e n t focus and again in the semistructured form of processing. Signifying 
that in advertising the compuserised managemen t information systems is supporting 
t h e t o p level managemen t in the first category of compavies but does not supports it 
in the second category. Similarily, form of processing the data related to advertising 
is not semistructured in firs cateogyr while it is semistructured in one category in the 
second category. 
5 . Sales Analysis 
a) Interpretation of the first phase of analysis 
Category I 
i) Major m a n a g e m e n t focus on slaes analysis is of the middle level and in some compa-
nies it is of the top level, 
ii) Cycle of processing the data of sales analysis is daily, weekly and monthly, 
iii) Fo rm of processing of this data is mostly strcutred. 
iv) Database consists of sales file, product file. 
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vi) Difficulty in implementation is low in majority of the companies. 
Category II 
i) In this category, major management focus is that of the middle level. 
ii) Data is being processed all the time. 
iii) The form of processing the data is strcutred. But unstructured and semistructuraed 
form of processing is also being done, 
iv) Data is basically drawn from sales file, with support from product file and other files, 
v) Type of data is both internal and external, 
vi) Difficulty in implementation is generally low. 
Category III 
i) Major management focus is of the middle level, 
ii) Data is being processed daily, weekly and monthly, 
iii) Form of processing is unstructured and semistructured. 
iv) Data is drawn from sales file and other files, 
v) Type of data is both internal and external, 
vi) Difficulty in implementation is generally low. 
b) Interpretation of second phase of analysis : 
Refer to table 5, it can be seen that the value of test statistic Z exceeds 2.33 in only 
one option and that is weekly. In all other case, our null hypothesis is excepted. In this 
particular case, the null hypothesis is rejected signifying that the cycle of processing the 
sales analysis data is not weekly in both the categories of companies. In one category the 
computerised management information system is uspporting weekly sales analysis data pro-
cessing, while in the other category it is not supported by the system. 
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6. Sales forecasting 
a) Interpretation of the first phase of analysis 
Category I 
i) Major management focus on sales forecasting is that of the top management, but 
other levels of management are also involved. 
ii) Data is being processed on a monthly basis. 
iii) Semistructured form of processing is used more than unstructured and structured 
form of processing. 
iv) Product file and the sales file are the main contributors of the data. However, person-
nel file and other files are also being used. 
v) Both types of data is used. 
vi) Difficulty in implementation is medium. 
The same holds good for category II and III also, as is for category I. 
b) Interpretation of second phase of analysis : Refer to table 6, the null hypothesis is 
rejected only when the value of test statistic Z exceeds 2.33. The major management 
focus is not exclusively of the middle management in both the categories. The cycle of 
data processing is not just weekly in the two categories. The form of processing is not 
structured and difficulty in implementation is not low in every company. 
7. Sales Administration 
a) Interpretation of the first phase of analysis 
Category I 
i) All the levels of management are involved. 
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ii) Cycle of processing is monthly but analysis is carried on daily and weekly also. 
iii) Semistructured form of processing is done. But some companies have structured 
processing, 
iv) Main sources of data are personnel file and sales file, 
v) Type of data used is mostly internal, 
vi) Difficulty in implementation varies from medium to low 
Category II 
i) Focus on saies administration is \ha\ ctf m e middle management. 
ii) Data is being processed mainly on a monthly basis. 
iii) Form of processing is more semistructured than 
iv) Product and personnel file are the major contributors to the database. 
v) Data used is internal. 
vi) Difficulty in implementation is medium. 
Category III 
i) Major management focus on sales administration is that of the middle level. 
ii) Cycle of processing is monthly. 
iii) Form of processing is usually semistructured. 
iv) Personnel file and product file are the database. 
v) Type of data is internal. 
vi) Difficulty in implementation is medium. 
b) Interpretation of second phase of analysis : The null hypothesis is rejected in two 
options under major management focus subsystem signifying that computerisation 
supports the data requirements of top management as far as sales administration is 
concerned in the firs category. Again the null hypothesis is rejected in monthly option 
of cycle, indicating that the.cycle of sales administration data processing is not monthly 
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8. Sales order processing 
a) Interpretation of the first phase of analysis 
Category I 
i) Major management focus is of the low level but other levels are also involved upto a 
certain extent, 
ii) Cycle of sales order processing is not fixed any time period, 
iii) Form of processing is structured, 
v) Type of data is internal, 
vi) Difficulty in implementation is low. 
The same interpretation is drawn for the second and the third category also. 
b) Interpretation of the second phase of analysis refer to Table 8, the null hypothesis is 
rejected where the value of test statistic exceeds 2.33. Type of data needed to fulfil 
sales order processing needs are internal for the first category. But both internal and 
external data is required for the second category. 
4.3 PRODUCTION MANAGEMENT SPECIFIC ISSUES 
The questions covered in this section are 9,10,11,12,13,15,16,17 covering Bill of 
Material, Inventory Reporting and control, requirement generation, Production Scheduling, 
production control, Purchasing, Receiving, Quality control, and Maintenance. As the study 
is related to the manufacturing companies so the researcher has covered more issues in this 
section. 
In the first subsection, the first phase of analysis is done. The data related to the 
above mentioned questions is converted into percentages and presented graphically. The 
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second subsection covers the second phase of analysis. The test of significance for differ-
ence of proportions is applied to the data collected. The value of test statistics Z is noted in 
tables and according to the questions. In the third sub section, the interpretation of the 
analysis done in the first two subsections is presented. 
4.3.1 Grapfhical Representation of Data 
In this subsection, the first phase of analysis is done, in which the data collected are 
presented graphically in percentages. 
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PRODUCTION CONTROL 
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QUALITY CONTROL 
DATA BASE 
100 
80 
601 
40 
20 
> > * , m 
Product File Personnel File Sales File Any Other 
TYPE OF DATA 
100 
80 
60 
40 
20 
0 
1 a
 -A--' 
Internal E xte rna I Both 
DIFFICULTY IN IMPLEMENTAT 
S 
100 
80 
60 
40 
20 
0 
Low 
I 
Medium High 
> 1 < 25 > 25 < 50 > 50 
Chapter 4: Analysis and Interpretation 
Top Middle Low 
207 
100 
80 
60 
40-
20, 
0-
MAINTENANCE 
MAJOR MANAGEMENT FOCUS 
; 
¥ 
pi 
1 1 •r 
All 
CYCLE 
100 
80-
60. 
40-
20 
0 
Daily Weekly Monlhly All 
100 
80. 
60-
40-. 
20 
0 
FORM OF PROCESSING 
Unstructured Semislruct Sfuctured 
I 
> 1 < 25 > 25 < 50 > 50 Chapter 4: Analysis and Interpretation 
MAINTENANCE 
203 
DATA BASE 
IOOT 
80 
60 
40 
20 
0 
Product File Personnel File Sales File Any Other 
TYPE OF DATA 
100 
80 
60 
40 
20 
0 
*?-
Internal External Botfi 
DIFFICULTY IN IMPLEMENT AT 
100T 
80-
60-
40-
20 
n. 
'«.* 
•«"*> 
Mr.* 
> v * 
1 
Low 
1 
Medium High 
25 > 25 < 50 > 50 
Chapter 4: Analysis and Interpretation 
203 
4.3.2 Statistical Analysis of the Data 
In this subsection, the test of significance for difference of proportion is applied to 
the two category of companies obtained by merging the second and the third category. The 
test statistic Z is calculated and noted with modulus in tables against each option. 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
BILL OF MATERIAL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
• MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1<25 
0 
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59 
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0 . 
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71 
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0 
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Iz | 
:ALCULATED 
0 
0 
2.4738 
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1.3341 
2.5511 
0.3482 
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0 
0 
0.9938 
0 
0 
0.9545 
0 
0 
0 
0 
0 
0 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
/ 
CYCLEy 
/FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE • 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
INVENTORY REPORTING AND CONTROL 1 
OPTIONS 
TOP 
/ MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDRJM 
HIGH 
CATEGORY 
>1<25 
0 
0 
82 
4 
11 
12 
4 
59 
0 
0 
86 
15 
2 
22 
47 
86 
0 
0 
86 
0 
0 
>25 ' 
0 
0 
14 
0 
3 
2 
3 
6 
0 
0 
14 
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4 
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14 
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I z | 
:ALCULATED 
0 
0 
0.7963 
0.8139 
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0.1032 
2.4846 
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0.2404 
0.8337 
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0 
0 
0 
0 
0 
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SUB-SYSTEM 
MAJOR 
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PROCESSING 
DATA 
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OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
REQUIREMENTS GENERATION 
OPTIONS 
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ALL 
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WEEKLY 
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ALL 
UNSTRUCTURED 
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STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
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ANY OTHERS 
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EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
0 
86 
0 
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MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA • 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PURCHASING 
OPTIONS 
TOP 
MIDDLE 
• LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
10 
20 
6 
50 
0 
0 
0 
86 
0 
21 
65 
0 
0 
0 
86 
80 
0 
6 
65 
21 
0 
>25 
0 
5 
1 
8 
0 
0 
0 
14 
0 
2 
12 
0 
0 
0 
14 
12 
0 
2 
12 
2 
0 
| z I 
:ALCULATED 
1.2727 
0.9752 
0.1360 
0.0703 
0 
0 
0 
0 
0 
0.8248 
0.8248 
0 
0 
0 
0 
1.0235 
0 
1.0235 
0.8248 
0.8248 
0 
TABLE 14 
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SUB-SYSTEM 
MAJOR-
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
RECEIVING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
0 
60 
26 
0 
0 
0 
86 
0 
0 
86 
0 
0 
0 
86 
86 
0 
0 
86 
0 
0 
>25 
0 
0 
14 
0 
0 
0 
0 
14 
0 
0 
14 
0 
0 
0 
14 
14 
0 
0 
14 
0 
0 
Iz | 
:ALCULATED 
0 
0 
2.4531 
2.3739 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
QUALITY CONTROL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
0 
60 
26 
0 
0 
0 
86 
0 
0 
86 
0 
0 
0 
86 
86 
0 
0 
86 
0 
0 
£25 
0 
0 
* 
14 
0 
0 
0 
0 
14 
0 
0 
14 
0 
0 
0 
14 
14 
0 
0 
14 
0 
0 
Izl 
:ALCULATED 
0 
0 
2.4531 
2.3739 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
• o 
0 
0 
0 
0 
0 
0 
TABLE 16 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS• 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE . 
TYPE 
OF 
DATA 
DIFFICULTY 
rN 
IMPLEMENTAT 
MAINTENANCE 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>l <25 
0 
0 
86 
0 
0 
0 
0 
86 
0 
30 
56 
0 
0 
0 
86 
0 
0 
86 
86 
0 
0 
>25 
0 
0 
14 
0 
0 
0 
0 
14 
0 
14 
0 
0 
0 
0 
14 
0 
0 
14 
14 
0 
0 
Izl 
JALCULATED 
0 
0 
0 
0 
' 0 
0 
0 
0 
0 
4.6151 
4.5452 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
- TABLE 17 
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4.3.3 Interpretation of the Data 
In this subsection, the analysis done in the first and the second subsection is inter-
preted on the basis of the question and the category they are in. 
9) Bill of Material 
a) Interpretation of the first phase of analysis 
Category I 
i) The focus is of the middle management, but other levels are also involved. 
ii) The cycle is monthly for most of the companies but daily and weekly analysis is also 
being done, 
iii) Form of processing is structured. 
iv) Database consists of some files other than product and personnel files, 
v) Type of data is internal 
vi) Difficulty in implementation is low. 
b) Interpretation of the second phase of analysis refer to table 8, the null hypothesis is 
rejected three time. In the major management focus it is rejected under the options of 
low and all, meaning thereby that the computerised management information system 
supports all levels of management in the first category but not in the second cat-
egory. Then again the rejection of null hypothesis signify that cycle of processing the 
data is same for both the categories. 
10. Inventory reporting and control 
a) Interpretation of the first phase of analysis 
Category I 
i) Low level managemen t focuses on inventory reporting and control. 
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ii) Cycle of processing is not fixed and it is done on a daily, weekly and monthly basis, as 
the need be. 
iii) Form of processing is structured, 
iv) Database consists of many files, 
v) Type of data is internal 
vi) Difficulty in implementation is low. 
Interpretation of category II and category III is also same, 
b) Interpretation of the second phase of analysis : Refer to table 10. The rejection of 
null hypothesis in two places signifies that system supports monthly processing of 
inventory reporting and control data in second category. And systems support draw-
ing of data from the personnel file more in the second category than in the first 
category. 
11. Requirements Generation 
a) Interpretation of the first phase of analysis 
Category I 
Low level management focuses on requirements generation, 
ii) Cycle of processing depends upon the need. It may be daily, weekly and monthly, 
iii) Form of processing this data is totally structured, 
iv) Database is other than product, personnel and sales file, 
v) Type of data is internal, 
vi) Difficulty in implementation is low. 
The same interpretation is for category II and category III 
b) Interpretation of the second phase of analysis refer to table 11, the null hypothesis is 
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excepted. The system supports the same requirements in both the category of com-
panies. 
12. Production Scheduling 
a) Interpretation of the first phase of analysis : 
Category I 
i) Low level managemen t is concerned with production scheduling. 
ii) Cycle of processing is daily, weekly and monthly. 
iii) Structured form of processing is done . 
iv) Database is drawn from various files. 
v) Type of data is internal. 
vi) Difficulty in implementation of the system is low. 
Category II and Category III will have same interpretation. 
b) Interpretation of the second phase of analysis : refer to table 12, the value of test 
statistic has not exceeded the limit. So our null hypothesis is accepted, .gnifying that 
the computerised system supports the same data requirements in both the catego-
ries. 
13. Production Control 
a) Interpretation of the first phase of analysis 
Category I 
i) Major focus on this is that of the middle management. 
ii) The cycle depends upon the need. The data can be processed daily, weekly and 
monthly, 
iii) Form of processing is structured, 
iv) Database is mainly drawn from product and many other files. 
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v) Type of data is internal. 
vi) Difficulty in implementation is low. 
The same is for category II and III. 
b) Interpretation of the second phase of analysis. Refer to table 13. The null hypothesis 
is rejected at two places in cycle subsystem. The system supports data processing on 
a monthly basis more in the first category than in the second category. 
14. Purchasing 
a) Interpretation of the first phase of analysis 
Category I 
i) All levels of management are involved but middle level management is more involved, 
ii) Cycle cannot be fixed to any option. It can be done daily, weekly and monthly as per 
the needs, 
iii) Structured form of processing is done by more number of companies. But 
semistructured form of processing is also done, 
iv) Any other option is response of all the respondents in database subsystem, 
v) Type of data is internal. But inputs are also being taken from external data, 
vi) Difficulty in implementation ranges from low to medium. 
The same is true for category II and category III also. 
b) Interpretation of the second phase of analysis refer to table 14. The null hypothesis 
is accepted all over. Meaning thereby that the computerised management informa-
tion system supports the data requirements of both the categories upto the same 
extent. 
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15. Receiving 
a) Interpretation of the first phase of analysis 
Category I 
i) Low level managemen t focuses on receiving. 
ii) Cycle of processing the data can not be fixed. It is done according to the require-
ments, 
iii) Structured from of processing the data is used. 
iv) Some files other than those given in the options in database subsystem are used, 
vi) Difficulty in implementation is low. 
The same interpretation is drawn for category II and category III also. 
b) Interpretation of second phase of analysis refer to table 15, the value of test statistic 
Z exceeds 2.33 signifying that the system support only the low level management in 
the second category while it supports other levels also in the first category. 
16. Quality control 
a) Interpretation of first phase of analysis 
Category I 
i) T h e focus is of the low level management but other level of m a n a g e m e n t are also 
involved in this category, 
ii) Processing is done on daily, weekly and monthly basis, 
iii) Structured form of processing is being done, 
iv) Database is drawn from many sources, 
v) Type of da ta is internal, 
vi) Difficulty in implementation is low. 
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Category II 
i) Low level management focuses on quality control. 
ii) Cycle of processing depends on the need. 
iii) Structured form of processing is done. 
iv) A number of files are used in database. 
v) Type of data is internal. 
vi) Difficulty in implementation is how. 
Category III has same interpretation as category II. 
b) Interpretation of second phase of analysis refer to table 16. The system supports 
only the low level management in second category while it supports other levels also 
in the first category. 
17. Maintenance 
a) Interpretation of first phase of analysis 
In all three categories the major management focus is of the low level management. 
Cycle is according to the individual need. Form of processing is semistructured in all 
the three categories but in the first category structured form of processing is more 
common. Many files contribute. Type of data used is both internal and external in the 
three categories and difficulty in implementing the system is low every where. 
b) Interpretation of second phase of analysis as can be seen from table 17, the rejection 
of null hypothesis at two instances indicates that the system support semistructured 
and structured form of processing in the first category but it supports only 
semistructured processing in the second category. And the resources are being used 
else where. 
4.4 FINANCIAL MANAGEMENT SPECIFIC ISSUES 
The questions covered in this his section are 18,19,20,21,22,23 covering accounts 
receivable, accounts payable, cost accounting, fixed assets accounting, budgeting, profit 
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and loss statement. 
In the first subsection, the first phase of analysis is done. The data related to the 
above mentioned questions is converted into percentages and presented graphically. The 
second sub-section covers the second phase of analysis. The test of significance for differ-
ence of proportions is applied to the data collected. The value of test statistic Z is noted in 
tables and according to the questions. In the third subsection, the interpretation of the 
analysis done* in the first two subsections is presented. 
4.4.1 Graphcial Representation of Data 
In this subsection, the first phase of analysis is done, in which the data collected are 
presented graphically graphically in percentages. 
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4.4 .2 Statistical Analysis of the Data 
In this subsection, the test of significance for difference of proportion is applied to 
the two category of companies obtained by merging the second and the third category. The 
test statistic Z is calculated and noted with modulus in tables against each option. 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA • 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
ACCOUNTS RECEIVABLE 
OPTIONS 
TOP 
MIDDLE 
• LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1<25 
0 
35 
0 
51 
0 
0 
0 
86 
0 
0 
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0 
0 
0 
86 
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0 
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0 
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>25 
0 
10 
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0 
0 
0 
0 
14 
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14 
0 
0 
0 
14 
14 
0 
0 
14 
0 
0 
| z I 
:ALCULATED 
0 
2.1628 
4.9596 
4.0966 
0 
0 
, 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
TABLE 18 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
ACCOUNTS PAYABLE 
OPTIONS 
TOP 
. MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
35 
0 
51 
0 
0 
0 
86 
0 
0 
86 
0 
0 
0 
86 
86 
0 
0 
86 
0 
0 
>25 
(J 
10 
4 
0 
0 
0 
0 
14 
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I z | 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
COST ACCOUNTING 
OPTIONS 
• TOP 
MIDDLE 
LOW 
ALL 
DAILY 
WEEKLY 
MONTHLY 
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UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
0 
0 
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0 
0 
0 
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0 
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| z | 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
FIXED ASSETS ACCOUNTING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
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WEEKLY 
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UNSTRUCTURED 
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STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
0 
0 
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0 
0 
0 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
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TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
BUDGETING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
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WEEKLY 
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ALL 
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STRUCTURED 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
INTERNAL 
EXTERNAL 
BOTH 
LOW 
MEDIUM 
HIGH 
CATEGORY 
>1 <25 
0 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
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PROCESSING 
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BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PROFIT AND LOSS STATEMENT 
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MIDDLE 
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ALL 
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4.4.3 Interpretation of the Data 
In this subsection, the analysis done in the first and the second subsection is inter-
preted on the basis of the question and the category they are in. 
18. Accounts Receivable 
a) Interpretation of the first phase of analysis 
Category I 
Major management focus is of the middle management but other levels are also 
involved cycle is not fixed and processing is done according to the need. Form of process-
ing is structured other files contribute to the database. Type of data is internal and difficulty 
in implementation is low. 
Category II and category III have similar interpretation. The only exception is major man-
agement focus. In these two categories, middle and low level management is involved in 
decisions regarding accounts receivable. But in the first category, all levels of management 
are involved certain extent. 
b) Interpretation of the second phase of analysis. Refer to table 18, the null hypothesis 
is rejected in two option in major management focus sub system signifying that the comput-
erised system support all level of management in the first category but only middle and low 
level management in second and third category. 
19. Accounts Payable -. 
Interpretation of both the phases of analysis is same for all the categories as is for 
accounts receivable. 
20. Cost Accounting 
a) Interpretation of the first phase of analysis. 
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Category I 
i) All levels of managemen t pay attention to this aspect. 
ii) Cycle of data processing is need based. It can be d o n e on a daily, weekly or monthly 
basis. 
iii) Fo rm of processing is structured in majority of the respondents . 
iv) Files other than the listed ones are used for database. 
v) Type of data in internal. 
vi) Difficulty in implementation varies from low to medium. 
S a m e interpretation is drawn for category II and category III also. 
b) Interpretation of the second phase of analysis refer to table 2 0 . As the data require-
ments a re fairly similar, the information system suppor ts both the categories up to the same 
extent. 
22 Fixed Assets Accounting. 
a) Interpretation of the first phase of analysis. 
In all the three categories. AH levels of managements are involved. The data process-
ing cycle is need based. Form of processing the data is stmctured and structured 
Database is files other than the listed ones.Type of data is internal and difficulty in imple-
menting the systems is low and medium. 
b) Interpretation of the second phase of analysis refer to table 21, null hypothesis is 
accepted throughout. This signifies that the system supports both the categories. 
22. Budgeting 
a) Interpretation of the first phase of analysis 
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i) All levels of management focuses on budgeting 
ii) Cycle of data processing is monthly. 
iii) Form of processing in semistructured 
iv) Database consists of many files. 
v) Type of data is internal. 
vi) Difficulty in implementation is medium. 
Category II and Category III has same interpretation. 
b) Interpretation of the second phase of analysis from table 2 2 , it can be seen that Z 
is zero all over. Hence , null hypothesis is accepted. 
2 3 . Profit and Loss Statement 
a) All levels of management pay attention to profit and loss statement. The cycle of data 
processing is monthly. Semistructured form of processing is done. Files other than the listed 
ones are used in the database. The type of data is internal and difficulty in implementation 
is medium.. 
And thus holds good for all the categories. 
b) Interpretation of the second phase of analysis Table 23 shows that Z is zero and 
hence the null hypothesis is accepted signifying that the system support both the categories 
put to the same extent. 
4.5 PERSONNEL MANAGEMENT SPECIFIC ISSUES 
The questions covered in this section are 24,25 and 26 covering payroll and payroll 
report wage and compensation analysis, and performance appraisals. 
In the first subsection, the first phase of analysis is done. The data related to the 
above mentioned questions is converted into percentages and presented graphically. The 
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second subsection covers the second phase of analysis. The test of significance for differ-
ence of proportions is applied to the data collected. The value of test statistic Z is noted in 
tables and according to the questions. In the third subsection, the interpretation of the 
analysis done in the first two subsections is presented. 
4.5.1 Graphical Representation of Data 
In this subsection, the first phase of analysis is done, in which the data collected are 
presented graphically in percentages. 
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WAGE AND COMPENSATION ANALYSIS 
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WAGE AND COMPENSATION ANALYSIS 
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4.5 .2 Statistical Analysis of the Data 
In this subsection, the test of significance for difference of proportion is applied to 
the two category of companies obtained by merging the second and third category. The test 
statistic Z is calculated noted with modulus in tables against each option. 
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4 .5 .3 In t e rp re t a t i on • of the Data 
In this subsection, the analysis done in the first and second subsection is interpreted 
on the basis of the question and the category they are in. 
24. Payroll and Payroll Report 
a) Interpretation of the first phase of analysis 
Major management focus is that of the low level management. Monthly cycle of data pro-
cessing is done. Form of processing is fully structured Database is provided by files other 
than the listed ones. Type of data used is internal and difficulty in implementation is low. 
This interpretation is for all the three categories. 
b) Interpretation of the second phase of analysis table 24 shows that null hypothesis is 
accepted. 
25. Wage and Compensation Analysis 
a) Interpretation of the first phase of analysis all levels of management are involved 
here. Cycle is monthly and form of processing is structured. Personnel file categories 
have same interpretation. 
b) Interpretation of the second phase of analysis 
Table 25 shows that our null hypothesis is accepted throughojit. Hence, the extent of 
computerisation is the same. 
26. Performance Appraisals 
a) Interpretation of the first phase of analysis. 
All levels of management focuses on performance appraisals. The cycle of process-
ing is need based. Both structured and semistructured form of processing is done. But 
structured processing is more common. Personnel file provides the internal type of data. 
Difficulty in implementation is low and sometimes medium. 
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This is for all the three categories. 
b) Interpretation of the second phase of analysis Table 26 shows that null hypothesis is 
accepted and so there is not significant difference in the extent of computerisation 
information systems between the two categories. 
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Chapter Five 
Summary and Conclusions 
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CHAPTER FIVE 
SUMMARY AND CONCLUSIONS 
We are undergoing an infomation revolution, a time of broad technological change, 
in which unprecedented "information power" is available to employee, the world is 
becoming increasingly turbulent. Therefore, efficient monitoring requires more 
information, making computers an integral part of our corporate life. Effective and efficient 
information technology and its absorption will be crucial for meeting the challanges 
organizational prosperity in the 1990's and early 2000's. 
Information is the primary asset for a company, requiring focused attention of the 
management. Information must be fused in to the business. It is a fundamental resource 
in itself which get consumed in activity and reemerges as value addition in the product in-
process and/or in itself, aggregating all the previous information about the process or a 
activity down the process line when some new information originates, it is refined in the 
enterprise depending upon the level of its usage. Organizations are dealing with tumultuous 
business conditions the world over. In a climate beset by regulation, de-regulation, mergers, 
acquisitions and other guerrilla elements businesses find themselves compelled to pay 
heed to their coreprocesses and their service and product offerings. Such reengineered 
companies find them selves rapidly expanding their customer base both demnqraphically 
and geographically. This translates tomore information requirements. 
So this is the age of information where the amount of available information 
doubles everyfive years. Information is the international currency upon which fortunes 
will rise and fall. As more and more information comes at the door faster than we can 
cope with it, we spend more and more time trying to process it for our own advantage. 
It is now a social norm for organizations tobe seen as efficient in their information 
processing toenable their managers in decision making. In the organizational information 
market", the classic economic equation of suply and demand is often defeated. Because 
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the information gathers/processors rarely adjust theiroutput tosuit the real need of the 
users. 
A fundamental problem for all decision makers is the absence of complete 
information about the decision environment. If all possible actions, events and conditional 
outcomes could be predicted with complete confidence, then decision making would be 
simple, mechanical exercise of calculating the optimal action according to some 
predetermined criteria. In practice, the decision environment is characterized by uncertainty 
or the absence of perfect and complete information. Decisions must be made on the 
basis of estimates and expectations, the former of which may be inaccurate while the 
latter are often, unfulfilled. Many executives believe their decisions should be based primarily 
on solid facts and careful analysis, but others rely on intuition and experience, apparently 
indifferent to their information needs. 
In the part both groups of executives were successful, but times change. Today 
decision making is more complex because of the interaction of internal and external 
variables, the assumption that the future will not be substantially like the past, the quick 
tempo of technological change, and the impact of growth and product diversification. 
When the pace of organization life was slower executives operated on the assumption 
that the future would be substantially like the past, and they could establish goals and 
make plans and decisions by extrapolating from the past. But today events are moving 
! 
too rapidly for experience to be a reliable guide, so executives must obtain and use 
information to develop strategic plans suited for the unique and complex problems and 
oppurtunities in the future. 
The individuals, however, most involved with and dependent on information are 
those charged with the responsibility of managing and operating organizations - that is, 
management and employees; their needs range from maintenance of accounts receivable 
to strategic information for corporate take over. Advances in technology, particularly as 
theyeffect the very nature of work itself, are rapidly transforming the work force from 
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one that endures long hours of physical efforts into one that is dependent on information 
both as producers and users.this trend towards greater complesities becomes a requirement 
for survival rather than just a desirable goal to improve efficiency. 
Since information is only truly shared resource for planning, executing and 
monitoring, it provides the organization with a potent weapon with which they can beat 
the competition. This means that information system becomes a part of business process 
and makes it unique. As managers continue to invite and strive tosegment their markets 
even more finely and offer a plethora of products and services it is the information 
system that helps in keeping costs under control, provides feed back from the market, 
allows a faster reaction time, permits flexible manufacturing, caters to design and 
development changes, supports effective materials management, assists in financing 
decisions, facilitates tageted marketing, allows organizations to expand geographically 
into new markets, etc. This is possible because external and internal information is made 
available for business decision making and managers use it as the weapon. 
* 
Large manufacturers fighting for narrowly segmented, geographically depressed, 
cost sensitive markets against numerous competitors who are continuously inventing 
information technology to support and manage their efforts. Any improvement in 
forecasting, distributing models, materials management and sourcing, production planning 
• etc, is dependent on the information system that drives the organization and this is the 
battle field for the mordern corporation. 
Management information systems have changed dramatically during the last 20 
years as a result of an increased usage of computers by more and more number of 
organizations. The situation today is significantly different from that existed a decade 
ago. The computer is increasingly becoming an integral part of Indian corporate life. A 
frequent availability of information, due to the usage of computers has definitely led to 
better planning for many an organization. Computers have allowed them to have a 
more systematic approach both interms of time saving and efficiency. 
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With the increasing importance of computers at all levels in the organization, the 
issue that needs to be addressed urgently, is that of the extent of computerization of the 
information systems. 
The objective of this study was to evaluate the extent of computerization of the 
information system in large scale, private sector, Indian manufacturing companies covering 
different management functions like Strategic, Marketing, Finance, Production and 
Personnel. 
Private sector Indian Manufacturing companies with equity capital of equal to or 
more than Rupees one crore constituted the population.The population was categorised 
into three on the basis of their equity capital. Category I has the companies with equity 
capital is equal to and more than Rupees one crore and less than Rupees twenty five 
crores. Category II consisted of companies with equity capital of Rupees twenty five 
crore and more but less than Rupees fifty crores. Category III is where the equity capital 
of companies is greater than or equal to Rupees fifty crores. A sample of 100 companies 
was drawn from this population on the baisi of stratified proportionate sampling. A self 
reporting questionnaire was used to assess the extent of computerization. 
The extent of computerization of the Information systems was gauged bythat for 
the three categories, the information needs of that level of management which is called 
upon to make a particular decision are being fulfilled by the information system, the 
form and cycle of processing that data with in the required time period is being supported 
by the system, the type of data required is being provided by the information system, 
from what sources that data is being drawn by the information system and the level of 
diffulty encountered in implementing this information system. 
The. conclusion that the researcher draws from this study is that there is no 
significant difference in the extent of computerization of Management Information system 
in large scale, private sector, Indian manufacturing companies. However, the information 
requirements of the management may change with the increase in the size of the company 
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in terms of capital employed, the changes in the computerized Management Information 
Systems should be incorporated accordingly. The extent of computerization of 
Management Information Systems can not be linked with the equity capital employed 
by a large scale manufacturing company in the private sector. 
Chapter 5 : Summary and Conclusions 
1\>1 
BIBLIOGRAPHY 
^bS 
BIBLIOGRAPHY 
Anthony, Robert, N., Dearden. John., Bedford, N.M., Management Control Systems, 
5thed, Homewood, Illinois, Richard D. Irwin, 1984. 
Anthony, R.N., Planning and Control Systems : A Framework for Analysis, Cambridge, 
Mass : Howard University Press 1965. 
Argyris.C, Organisation and Innovation, Illinois, Richard D. Irwin, Inc, and the Dorey 
Press, 1965. 
Ackoff, L. Russel, "Management Misinformation System" , Management Science, 
December 1967, Vol-14, No.-4. 
Adams, D.R., Powers, M.J. and Owles, V.A., Computer Information Systems 
Development: Design and Implementation, South-Western Publishing Co., Cincinnati, 
1985. 
Ahitev, N., and Neumann,S., Principles of Information System for Management, Wm. 
C. Brown publication, Dubuque, Iowa, 1982. 
Anderson, Wm. S.,"The Expectation Gap" , Journal of Systems Management, June 
1978. 
Anthony, and Dearden, Management Control Systems, Fourth Ed., Homewood, Illinois, 
Richard D. Irwin, Inc., 1980. 
Anthony and Reece, Management Accounting, Fifth Edition, Homewood, IL, Richard 
D. Irwin, Inc., 1975. 
Argyis., C , Human Problems with Budgets, "Harvard Business Review". Jan-Feb., 1953. 
Argyis. C , "Management Information Systems, The Challenge to Rationality and 
Emotionality," Management Science. Feburary 1971. 
Athey, Thomas H., "Information Gathering Techniques" Journal of Systems Management, 
January 1980. 
Andrus, Raman R. "Approaches to Information Evaluation," MSU Business Topics, 
Summer 1981. 
Anand, S. Khathi, "Paperless Office : a blazing reality : Office 2000". The Economic 
Times. New Delhi, March 8 1995. 
2u3 
Automated Transations, Dataauest, 16-31 October, 1995. 
Bate, Security of Computer-based Information System, Datamation. May 1980. 
Benbast, I.., and R. Taylor IV, 'The Impact of congnitive Style of Information System 
Design". MfS Quarterly, June 1978. 
Bhatnagar, S.C., and Ramani, K.V., Computers and Information Management - A 
Primer for Practicing Managers, Mcgraw-Hill Book Co., New York, 1985. 
Boer, "A Decision Oriented Information System", Journal of Systems Management. 
October 1972. 
Bostrom, R.P., and J.S. Heiner," MIS Problems and Failures. A sociotechnical Perspective, 
Part II: The Application of Socio Technical Theory", MIS Quarterly I. No.4 «December 
. 1977. 
Bostrom, R.P., and J.S. Heiner, "MIS Problems and Failures. A Sociotechnical Perspective, 
Part I" : The Causes, MIS Quarterly I. No.3, September 1977. 
Boyd, Harper., Ralph Westfall., and Stanley Stasch; Marketing Research : Text and 
Cases, 5th ed, Homewood Illinois; Richard D. Irwin, Inc., 1981. 
Boyd W. Harper, Westfall Ralph., and Stasch F. Stanley, Marketing Research -Text and 
cases, 6th ed ., Illinois, Richard D. Irwin, Inc. 
Brady, R., "Computers In Top Management Decision Making", Harvard Business Review. 
July-August, 1967. 
Brink,V.Z., Computers and Management : TheExecutive Viewpoint, Englewood 
Cliffs.New Jersey, Prentice Hall, Inc., 1971. 
Brone, Hans H., " The Social Implications of Information Processing", Information and 
Management, August 1978. 
Burch, John G., and Grudnitrki, Gary. Information Systems : Theory and Practise; John 
Wiley and Sons, Singapore, Fourth Edition, 1986. 
Burch, John G., Strater, R.Felix., Grudnitski, Gary. Information Systems : Theory and 
Practice, 2nded, John Wiley and Sons, USA, Second Edition, 1979. 
Bridges, William., Surviving Corporate Transitions, New York, Doubleday, 1988. 
tlM 
Brown, F.E., Marketing Research : A structure for Decision making, California, Addison 
- Wesley Publishing Company, 1980. 
Becker, Hal B., Information Integrity, McGraw Hill New York, 1983. 
Berenson, MarkL., David, M.Levine., Basic Business Statistics, Prentice-Hall, Englewood 
Cliffs, Second Edition, 1983. 
Berenson, Mark L., David M. Levine., and Matthew, Goldstein., Intermediate Statistical 
Methods and Applications, Prentice-Hall, Englewood Chiffs, 1983. 
Balasubramaniam, T.A., "Come to grips with Complexity", Computers Today. September 
1995. 
Carlson, Walter M., "A Management Information System Designed by Manager", 
Datamation. May 1967. 
Carter, C. John, and Silverman, N. Fred, Establishing a MIS, Journal of Systems 
Management. January 1980. 
Chorofas, D.N., Applying Expert Systems in Business, Mc Graw Hill, New York, 1987. 
Cochran, Terry L , "Know Thay User", Datamation. Janurary, 1979. 
Cohen, Arnold M., 'Total Information Systems Security", Journal of Systems Management. 
May 1982: 
Couger and McFadden, Introduction to Computer Based Information Systems, New 
York, John Wiley and Sons, Inc., 1975. 
Cerullo, M.J., "Information Systems Success factors", Journal of Systems management. 
December, 1980. 
Chandler, John S., and Holzer, H.. Peter, Management Information systems : Planning, 
Evaluation and Implementation, Basil Blackwell Inc., New York, 1988. 
• Clark, Charles.T., and Laurence, L. Schkade, Statistical Analysis for Administrative 
Decisions, South-Western Publishing, Cincinnati, Fourth Edition, 1993. 
Conger, J. Daniel., Mel, A. Colter., and Khapp, Robert.W.Advanced System 
Development/FeasibilityTechniques, John Wiley and Sons, New York, 1982. 
271 
Castagana, Richard E , "The Information Trail", Infosvstems, April 1984. 
"Corporate Notes", Dataquest, 1-15 July, 1995. 
Cover Story, "The New Business Chain', Dataauest, 1-15 July 1995. 
Churchill,A. Gilbert, Jr. Marketing Research : Methodological Foundation second edition, 
1976, Dryden Press, 1976. 
Davis, G.S., and olson, M.H., Management Information Systems : Conceptual 
Foundations, Structure and Development, Second Edition, New-York, McGraw Hill, 1985. 
De Nevfville, R., "System Analysis- a deciision process", IMR. Spring, 1970. 
De Brabender, B., and Edstron,.A., "Successful Information systems development 
• projects", Management Science. 24 (2), 1977. 
Desai, A.N., Research Methodology in Management, New Delhi, Ashish Publishing House, 
1990. 
Davis.Gordon B., Management Information Systems : Conceptual foundations, Structure 
and Development, New York, McGraw-Hill, 1974. 
Davis and Everest, Readings in Management Information System, McGraw Hill. 
Dearden, John, :"MIS is a Mirage", Harvard BusinessReview, January-February, 1972. 
Dickson and Wetherbe, The Management of Information Systems, McGraw-Hill. 
Diebold, J., Man and the Computer-Agent of Social Change, New York, Praeger 
Publications, 1969. 
Dimino, Stephen A., "Return to Basics", Journal of Systems Management. December 
1982. 
Drucker, Peter F , Technological Trends in the Twentieth Century, In Technology in 
Western Civilization, vol.2, Ed. by C.W. Pursel, Jr. and M. Kranzberg, New York, 
Oxford University Press, 1967. 
Davis, William S., Computers and Business Information process, Reading, Mass Addision-
Wesley, 1983. 
Ill 
Derrow, Joel W., and James R. Balilove., "Keeping informed".Harvard Business 
Review",November-December, 1988. 
Dastoor, Minoo., "Information Systems-The New Battlefield", Sydenham Management 
Review. Volume IV, 1994. 
Edwards, Chris., Ward, John., and Bytheway, Andy., The Essence of Information Systems, 
Prentice-Hall of India Pvt. Ltd. New Delhi, 1995. 
Ein-Dor, Philip., and Segev, Eli," Centralization Decentralization and MIS", Information 
and Management, August 1978. , 
Faeber, Larry G., and Richard L. Ratclif., "People Problems Behind MIS failures", Financial 
Executives. April 1980. 
Feeney, Wm., and Frea, Sladek., 'The Systems Analyst As a change Agent", Datamation. 
November 1977. 
Ference, T.P. and M. Uretsky., Computers in Management : Some Insights into the 
State of the Revolution, New York, New York University, 1974. 
Fockner, and Mcleod., Computerized Business Systems/New York/John Wiley and Sons, 
Inc., 1973. 
Freedman, David H., "Ethics", lnfosvstems. August 1983. 
Ferris, David., and Cunningham, John.,"Local Nets for Micros", Datamation. August 1984. 
Feld, Charles. S., and Marmol, Guillermo. G., 'The CEO and the CIO", The Mckinsev 
Qvarterlv. 1994, Number 3, as cited in Business Today, March 22-April 6, l°/)5. 
Feigenbaum, Edward H., and Mccouduck, Pamela., The Fifth Generation, Reading Mass, 
Addision-Wessey, 1983. 
Feber, Robert,Cohen, Sidney., and luck, David, J., "The Design of Research 
Investigations", Marketing Research Series No.l, American Marketing Association, lnd., 
Chicago, 1985. 
Goswami, V.G., Labour and Industrial laws, Central law Agency. Allahabad, Fifth Edition, 
1993. 
zu 
Gupta, S.C., and Kapoor, V.K., Fundamentals of mathematical Statistics, Sultan Chand 
and Sons , New Delhi, 1991. 
Gory, G.A. and Morton,M.S. , "Framework for Management Information Systems", 
Sloan Management Review 13, No. I, (Fall 1971). 
Guimareos, Tor., 'The Evolution of Information Center", Datamation, July 15, 1984. 
Getz,C.W., "Coalescence : The Inevitable Fate of data Processing", MIS Quarterly, June 
1977. 
Gerrity, T.P., and Rockart, J.F., "Are you a leader or a laggard", Sloan Management 
Review. 28 (4), 1986. 
Gibaldi, J., and Achtert.W.S., MLA Handbook for writers of Research Papers, 3rd edition, 
New Delhi, Affiliated East-West Press Private Ltd., 1991. 
Ginzberg, M.J., "Steps toward more effective implementation of MS and MIS", Interfaces, 
8(3), 1978. 
Groebner, David, F., and Shannon, Patrick W., Business Statistics : A decision Making 
Approach, Ohio, Charles E. Merrill Publishing Co., 1981. 
« 
Guenther, W.C., Analysis of Variance, Englewood Cliffs, N.J., Prentice-Hall, 1964. 
Guglielmino, L.M., and Guglielminio, P.J., "Self-directed learning in business and industry 
: An information age imperative," in long, H.B., (ed.,), self-directed learning : Application 
and theory, Georgia, University of Georgia, 1988. 
Guglielmino, L.M., Development of the self-directed learining Readiness scale, unpublished 
Doctoral Dissertation,. University of Georgia, 1977. 
Hammond, L.W., "Management considerations for an Information Center", IBM System 
Journal. 21,1982. 
Hawkins, C.A. and Weber.J.E., "Statistical Analysis : Applications to business and 
economics, Harper and Row Publishers, New York, 1980. 
Harrison, Ben., "Planning for the worst", Infosystems, June 1982. 
Hussain and Hussain,Information Processing Systems for Management, Homewood,IL., 
Richard D. Irwin, Inc., 1981. 
ZH 
Kumar, S. Arun., and Khanna, Vivek., "Reengineering with IT", The Times of India, 
New Delhi, December 8, 1994. 
K.,R, Sendurcheivi., "Vending Information", The Times of India, New Delhi, November9, 
1994. 
Krochke, David, M., Database Processing, Science Research Associates, Chicago, Second 
Edition, 1983. 
Kay, Susen., S., "How to choose Electronic Mail", Infosvstems. June, 1984. 
KuII, David., "Matching Workstations to Executive Styles", Computer Decisions, October 
1984. 
Khanna, Sid., "Information Technology for Competitive Advantage", Sydenham 
Management Review, Volume IV, 1994. 
Kanter, J., Management Information Systems, 3rd ed., Prentice Hall of India, New 
Delhi, 1984. 
Kanter, Management Guide to Computer Systems Selection, Englewood Cliffs, N.J., 
Prentice-Hall.Inc. 1970. 
Kennevan-, Walter J., "Management Information System : MIS Universe", Data 
Management. September 1970. 
, Kerlinger, Fred. N. Fundamentals of Behavioural Research, 2nde<j., New York, Holt, 
Rinehard and Winston, 1973. 
Kneitel, Arnold. M., "Futility of user Involvement". Infosvstems. November 1978. 
Kotler, Philip., Marketing Management : Analysis, Planning and Countrol", Prentice-
Hall of India Pvt. Ltd., New Delhi, 4th ed., 1983. 
Kreibel, et. al., MIS : Progress and Perspective Pittsburg, Pennsylvania, Carnegie Press, 
1971. 
Kishore. S. and Mack, R., What Every Manager Should know about computers, New 
Delhi, Tata McGraw-Hill Publishing company Limited, 1991 
Kochan, T , Cutcher-Gestenfeld, J., and McDuffie, J.P., Employee Participation, Work 
redesign and new Technology : Implications for Public policy in 1990's Submitted to 
commission of work for a quality and labour market efficiency, Washington, DC, 1989. 
Kumar, S. Arun., and Khanna, Vivek., "Reengineering with IT", The Times of India. 
New Delhi, December 8, 1994. 
K.,R, Sendurchelvi., "Vending Information", The Times of India, New Delhi, November9, 
1994. 
Krochke, David, M, Database Processing, Science Research Associates, Chicago, Second 
Edition, 1983. 
Kay, Susen., S., "How to choose Electronic Mail", Infosvstems. June, 1984. 
KuII, David., "Matching Workstations to Executive Styles", Computer Decisions. October 
1984. 
Khanna, Sid., "Information Technology for Competitive Advantage", Sydenham 
Management Review, Volume IV, 1994. 
Kanter, J., Management Information Systems, 3rd ed., Prentice Hall of India, New 
Delhi, 1984. 
Kanter, Management Guide to Computer Systems Selection, Englewood Cliffs, N.J., 
Prentice-Hall,Inc. 1970. 
Kennevan; Walter J., "Management Information System : MIS Universe", Data 
Management. September 197G. 
Kerlinger, Fred. N. Fundamentals of Behavioural Research, 2nded., New York, Holt, 
Rinehard and Winston, 1973. 
Kneitel, Arnold. M., "Futility of user Involvement". Infosvstems. November 1978. 
Kotler, Philip., Marketing Management -. Analysis, Planning and Countrol", Prentice-
Hall of India Pvt. Ltd., New Delhi, 4th ed., 1983. 
Kreibel, et. al., MIS : Progress and Perspective Pittsburg, Pennsylvania, Carnegie Press, 
1971. 
Kishore. S. and Mack, R., What Every Manager Should know about computers, New 
Delhi, Tata McGraw-Hill Publishing company Limited, 1991 
Kochan, T , Cutcher-Gestenfeld, J., and McDuffie, J.P., Employee Participation, Work 
redesign and new Technology : Implications for Public policy in 1990's Submitted to 
commission of work for a quality and labour market efficiency, Washington, DC, 1989. 
ZTb 
Lucas, Henry C.Jr. The Analysis, Design and Implementation of Information Systems, 
New York, McGraw-Hill, 1981. 
Luthans, Fred., Organisation Behaviour, 3rded., McGrawHill International Book Company 
Levin, Richard L., Rubin, David,S.,Statistics for Management, New Delhi, Prentice-Hall 
of India Pvt. Ltd., Sixth edition, 1995. 
Levin, Richard I., and Rubin, David S., Statistics for Management, NewDelhi, Prentice-
Hall of India Pvt. Ltd. Fiifth edition, 1990. 
Levin.Richard I., and Rubin, David S., Statistics for Management, New Delhi, Prentice 
• -Hall of India Ltd. Fifth edition, 1990. 
Markus, M. Lynne, Systems In Organisations, Marshfield, Mass, Pittman, Publishing, 
1984. 
Martin, James., Application Development without Programmers, Prentice-Hall, Engle 
wood cliffs, NJ, 1982. 
Murdick, Robert. G., Ross, Joel. E. and Claggett, James R., Information Systems for 
Modern Management, Prentice-Hall India Ltd, Third edition, 1993. 
Meredith, Jack. R., and Thomas, E.Gibbs, The Management of Operations, John Wiley 
and Sons, New York, 1984. 
McKenny, James.L., and McFarlan. F. Warren., "The Information Archipelago-Maps 
and Bridges", Harvard Business Review. September-October, 1982. 
Micossi, Anita., 'The Ten-Second Commute", PC World. December, 1984. 
Mason, R.O., and Mitroff, I.I., " A Program for Researchon Management Iniormation 
Systems", Management Science. Janurary 1973. 
Mathews, "The Design of the Management Information System," Philadelphia, Auerbach 
Publishers, 1971. 
McFarlan, F.W., and Nolan, R.L., (eds.) The Information System Handbook, Homewood 
Illinois, Dow Jones Irwin, 1975. 
McFarlan, F. Warren.,"Problems in Planning the Information System", Harvard Business 
Review. March-April. 1971. 
2 77 
McGhee, Pamela, "What do users Want", Computer World, March 23, 1981. 
McGregor, D.; The Human Side of Enterprise", New York, McGraw Hil, 1960. 
Mintzberg, Henry., Impediments to the use of Management Information, New York, 
National Association of Accountants, 1975. 
Munro, M.C., and G.B.Davis,"Determining Management Information Needs - A 
comparison of Methods", MIS Quarterly No. 2, (June 1977). 
Murdick, Robert, G., and Ross, Joel. EL, "Future Management Information Systems-
Part I, Journal of Systems Management, April, 1972. 
Major, M., "DSS embraces new environments ", Software News 5(9), 1985. 
Miller, J.G. and Miller, J.L., 'The earth as a system", Behavioral Science. 27, 1982. 
Mohan, L. and Belrado, S., "A contingency Approach to Managing Information 
Technology in Developing Nations : Benefiting from lessons learned in Developed 
Nations", in Bhathagar, S.C. and Bjorn-Anderson, R (eds.) Information Technology in 
Developing Countries, North Holland 1990. 
Mumford, E., and Banks, O., The computer and the clerk, Slasgow, England, The Villafield 
Press, 1967. 
Naisbitt, R., Megatrends, New York, Waner Books, 1982. 
Nunnally, Jum C , Test and Measurements : Assessments and Predictions, New York, 
McGraw-Hill, 1959. 
Osenfeldt, Alferd.R., "Effective Decision Making for the Business Executive", Management 
Review. Feburary. 1988. 
Olson, Margrethe, Orgnzation of Information Services, UMI Research Press, Ann Arbor, 
1980. 
Parker, C.S., Management Information Systems : Strategy and Action, Singapore, 
' McGraw-Hill Publishing company, 1989. 
Peter, T., Thriving on Chans : Handbook for a Management revolution, New York, 
273 
Alfred A. Knoff, 1987. 
Pliskin, N. "Human resource management : Guidelines for effective introduction of 
microcomputer Technology", Journal of Information System Management. Spring, 1989. 
Power, R.F., and Dickson, G.W., "MIS project management: Myths, opinion and reality", 
California Management Review. 1973,15 (3). 
Puri, V.K.', Fundamentals of Statistical Methods, New Delhi, Allied Publishers Private 
Limited, 1984. 
Powers, Nichael., Davis, Adams., and Harian, D. Mills., Computer Information System 
Development : Analysis and Design Cincinnati, South-Western Publishing 1984. 
Prince, J.R.,"Information systems for management planning and control", Homewood, 
Illinois, Richard D. Irwin, 1970. 
Peltu,MalcolmM A Guide toElectronic Office John Wiley and Sons, New York, 1981. 
Parker, M.M., Benson, R.J., and Trainor, H.E., Information Economics, Prentice Hall, 
New Delhi. 
Parsons, G.L., Fitting informatiomation systems technology to the Corporate needs : 
The Linking strategy, Teaching notes (9-183-176), Harvard Business School. June 
1983. 
Porter, M.E., Competitive Advantage, Fress Press, 1984. 
Parker, C.S., Management Information Systrems : Strategy and Action, Singapore, 
McGraw-Hill Publishing company, 1989. 
Robins, S.P., Organizational theory : Structure, design, and applications, NJ Prentice 
Hall, 1987. 
Riley, M.J., Management Information Systems, Holden-Day, Inc/San Francisco, Second, 
Edition, 1981. 
Ramesh, Chandaran, "World's Richest Man looks to road ahead", The Times'of India. 
New Delhi, November 30, 1995. 
Rosman, R. Andrus.," Approaches to Information Evaluation", MSU Business topics. 
Summer 1981. 
270 
Rand, Alexandra. J., "Producing Viable MIS Reports, Infosvstems, June 1984. 
Reif, W.E.,1 Computer Technology and Management Organisations, Iowa City : Bureau 
of Business and Economic Research, University of Iowa, 1968. 
Raho, L.E., Belohlav, J.A., and Fiedler, K.D., "Assimilating New Technology into the 
organisation : An assessment of McFarlan and McKenney's model", MIS, Quarterly, 
11(1), 1987. 
Rockart, J.F., and Flannery, L.S.,"The Line takes the leadership - IS management in a 
wired society", Sloan Management Review, 29 (4). 1988. 
Raju, J. Shihari., "Information Indigestion", Editorial, Computers Today, October 1995. 
Ratha, S.S., "Information in Managerial Decision Making : A Quatitiative approach", 
International Journal of Systems and Management. New Delhi, Jan-April, 1995. 
Senn, J.A., "A Management View of System analysts : Failures and shortcomings", MIS 
Quarterly, 2(3) 1978. 
Sharma, S.K., "Changing dimensions of MIS", Indian Management. Feb-March, 1993. 
Sanders, D.H. (ed.), Computers and Management, New York, McGraw-Hill Book 
Company, 1970. 
Senn, James., Analysis and Design of Information Systems, New York, McGraw-Hill, 
1984. 
Simon, A. Herbert., 'The Future of Information Processing Technology", Management 
Science. May 1968. 
Sprague, R.H., Jr. and McNurlin, B.C., Information System Management in practice, 
Prentice-Hall, Engle wood Cliffs, NewJersey, 1986. 
Starr and Miller, Inventory Control: theory and Practice, Englewoou' cliffs, N.J., Prentice-
Hall, Inc. ,1975. 
Strassman, Paul, The Information Payoff-the Transition of work in the Electronic age, 
New York, Free Press, 1985. 
Sachs, Jonathan., "Local Area Networks", PC World, July, 1984. 
23 U 
Sendurchelvi, K.P., "Vending Information", The Times of India, New Delhi, November 
9, 1994. 
Shivam and Shuchi, Venkatasubramaniam.'The Second Gen Client/Server", Computers 
Today, September 1995. 
Sencheti, D.c , Kaptfor, V.K. .Statistics : Theory, Methods and /Vpptoatior>s, N«*» M Y , , 
Sultan Chand and sons, 1989. 
Singh, Avtar, Company law, Lucknow, Eastern Book company, 1991. 
Tull, Donald, S., Hawkins, Del. I., Marketing Research : Measurement and Method new 
York, Macmillan Publishing Co., Inc., Second Edition, 1980. 
Tomeski, E., The Executive use of computers, New York, Collier Books, 1989. 
Turn, R., Computers In the 1980's New York, Columbia University Press, 1974. 
Toffler, A., The Third wave, new York, Bentham Books Inc., 1980 
Tozer, Edwin E., Planning for Effective Business Information Systems, Oxford, pergames 
press, 1988. 
Ulig, Rohald., P., ed-, Computer Message Systems, North-Holland, Amsterdam, 1981. 
Vollaman, Thormas.E.,Wiliam, L. Berry., and D, Clay, Whybark., Manufacturing planning 
and control, Systems, Homewood, L 11 Richard D. Irwin Inc., 1984. 
Verma, Kirtimaya, 'Towards an Egalitarian Society(Through PC revolution)", PC Magazine 
India. August 15, 1995. Volume 2, Number 6. 
Wilcox, David., "The Boom in Business Graphics", PC World. May 1985. 
Welke, Richard. J.,"User-Oriented Approaches to MIS," Canada Magazine. August 1979. 
Welke, R.J., and B.P-Konsynski./Technology Methodology and Information systems : 
A Tripartite View", Data Base. Fall 1982. 
« 
West, G.M., "MIS in small Companies", Journal of Systems Management. April 1975. 
28i 
Whitin, The theory of Inventory management, Princeton, N.J., : Princeton Unversity 
Press, 1987. 
Ward, J,, Griffiths, P., and Whitemore, P., Strategic planning for Information System, 
Chichester, John Wiley and Sons, 1990. 
Weil, Ulric, Information systems, in the 80's" Englewood Cliffs,N.J., Prenrtice-Hall, 
1982. 
Zikmund, William G.l Business Research Methods, Florida, The Dryden Press, 1988. 
• Zmud, R.W., "Individual difference and MIS success : A review of the empirical literature" 
Management Science, 25 (10), 1979. 
Zmud, Robert W., "The Role Individual Differences in MIS Departments", Unpublished 
paper, Georgia State University, 1980. 
Zani, William. M. "Blueprint for MIS", Harvard Business Review. November-December, 
1970. 
282 
APPENDICES 
z 
Appendices 
Appendix I : Letter to the Organizations and the Questionnaire 
Appendix II: List of the Population with there Breakupon the Basis of Equity 
Appendix III : Table of Random Numbers and its usage 
Appendix IV : Responses to the Questionnaire in Tabular Form 
234 
APPENDIX - I 
Dear Sir/Madam, 
We are conducting research to examine different aspect of the present 
levei of computerisation of the Information Systems in India's manufacturing 
companies. This study will also be useful for managers in the companies by way 
of formulating strategy relating to information systems. 
I, therefore, request you to provide the required information. All the in-
formation collected will be kept strictly confidential. Only researcher will have 
access to it. Your company's name will not appear anywhere in the study. 
If you like to have a copy of the findings of this research, please feel free 
to contact me. Any questions you may like to ask are also welcome. 
Thanking you for your cooperation. 
Yours Sincerely, 
(ZILLUR RAHMAN) 
Department, of Business Administration 
A.M.U., Aligarh 
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APPENDIX - II 
List of population along with the breakup on the basis of their equity 
capital. Companies within the industry are coupled together and arranged al-
phabetically. As taken from Investors guide, The Economic Times, New Delhi, 
30 January, 1995. 
2diJ 
CATEGORY I: Companies 
and less 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
Carborundum 
Cutfast Abrasi 
Griridwell Nort 
Ipitata Refrac 
Orient Abrasi 
Bihar Caustic 
Chemfab Alkalies 
Kanoria Chem 
Punjab Alkalie 
Tuticorin Alka 
Hero Honda 
Kinetic Engg. 
Kinetci Honda 
Moha Scooters 
Majestic Auto 
Royal Enfild 
TVS Suzuki 
AEC 
Autolec 
Autolita 
Automotive Axl 
Axles India 
Bauco Products 
Bharat Gears 
Bharat Seats 
Ceekay Diakin 
whose equity lies in the range of gr 
27) 
28) 
29) 
30) 
31) 
32) 
33) 
34) 
35) 
36) 
37) 
38) 
39) 
40) 
41) 
42) 
43) 
44) 
45) 
46) 
47) 
48) 
49) 
50) 
51) 
52) 
Chloride Inds 
Chitch Auto 
Engine Values 
Gabriel 
Gajra Bevel Gears 
Goetze 
Guj Rodrel 
Hind Composit 
Hitech Years 
IP Gears 
India Motor Parts 
India Nippon 
Inter Instrument 
Invel Trans 
Jai Parabolic 
Jay Bh Maruit 
Kalyani Brakes 
Lumax Inds 
MIPCO seamless 
Munjal Showa 
Perfect Circle 
Primier Auto E 
Primier Instru 
Rana (Madras) 
Rane Brake 
Reing Talbros 
eater thi 
53) 
54) 
55) 
56) 
57) 
58) 
49) 
50) 
51) 
52) 
53) 
54) 
55) 
56) 
57) 
58) 
59) 
60) , 
61) 
62) 
63) 
64) 
65) 
66) 
67) 
68) 
in or equal to Rs. 1 ( 
Rico Auto 
Schrader-sco 
Sona Strering 
Standard Batte 
Subros 
Sundaram Abex 
Talbros Auto 
Ucal Fuel 
Wheels India 
Willard 
Xlo-gwb 
ZF Steering 
Bajaj Tempo 
Eicher Motor 
Primier Auto 
Swaraj Mazda 
Eicher Tractor 
Punjab Tractor 
Escorts Tractor 
Antifrict Bear 
Asian Bearing 
Austin Engg 
Bimetal Bearing 
Fag Precision 
Arlem 
Carew Phipron 
69) 
70) 
71) 
72) 
73) 
74) 
75) 
76) 
77) 
78) 
79) 
80) 
81) 
82) 
83) 
84) 
85) 
86) 
87) 
88) 
89) 
90) 
91) 
92) 
93) 
94) 
95) 
96) 
Haryana Brewer 
Herbertson 
Jagajit Inds 
Khoday India 
Nyrore Brew 
Pampasar Dist. 
Punjab Breneri 
Radico Khaitan 
Sica Breweries 
Skol Breweries 
Tilaknagar Dis 
ASian Cables 
Delton Cables 
Finolex Cables 
Industrial Cab 
NICCO Corpn 
RPG Telecm 
Tele Cables Ltd 
Torrent Cables 
Universal Cables 
UP Com Cables 
Usha Beltron 
Vindhya Teleli 
Goa Carbon 
Indo Matus Crb 
Oriental Carbo 
Philips Carbon 
United Carbon 
97) 
98) 
99) 
100) 
101) 
102) 
103) 
104) 
105) 
106) 
107) 
110) 
111) 
112) 
113) 
114) 
115) 
116) 
117) 
118) 
119) 
120) 
121) 
122) 
123) 
124) 
125) 
1.26) 
Chettinad Cement 
Coromandel Cum 
Dalmia Cum 
Deccan Cement 
Kakatiya Cements 
Kalyanpur Cement 
Kanoria Inds 
Madras Cement 
Mangalam Cement 
NCL Inds 
Orissa Cement 
Rassicement 
Sagar Cem 
Saurashtra Cem 
Shree Cement 
Shree Digvijay 
Shri Hariganga 
Shri Vishnu Cem 
Suvarna Cement 
Eternit Everst 
Hyderabad Inds 
Indian Humepi 
Malabar Building 
Ramco Inds 
Ratanagiri Bldg 
Ahant Rajclay 
Assoc Stone 
Bell Ceramics 
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127) Beccan Granite 
128) Falcon Gulf Co. 
129) Grapco Granite 
130) Hind Sawitaryware 
131). Jaswal Granite 
132) Kajaria Ceramics 
133) Madhav Marbles 
134) Murudeshwar Co. 
135) Orient Ceramics 
136) Pacific Granit 
137) Regency Ceramics 
138) Shri Najraj co. 
139) Somany Pilking 
140) Spartek Ceramics 
141) Aarti lnd 
142) Alkyl Amines 
143) Aegis Chem 
144) Amit Alchol 
145) Armour Poly 
146) Basf 
147) Camphor Z All 
148) Citurgia Bioch 
149) Diamines and Che 
180) Dr Beck 
151) Bujodwala Paper 
152) Ficom Organics 
153) Gulshan Sugars 
154) Herdillia Oxid 
156) Hico Products 
157) IFB Agro 
158) India Gelatine 
159) Indl Organic 
160) Indokem 
161) Jayshree Chem 
162) Kerala Chem 
163) Lime Chem 
164) Nuchem Ltd 
165) Pentasis Chem 
166) Punjab Che Ph 
167) Sadhana Nitro 
168) Smzs Chem 
169) Stepan Chem 
170) Travancore Che 
171) Tranvancore Ele 
172) Vam Organic 
173) Vinyl Chemical 
174) Albright Morar 
175) Anil Chemicals 
176) borax Moraji 
177) Deepak Nitrite 
178) Diviya Chem 
179) Graner and Weil 
180) Haryana Leather 
181) Nalco Chem 
182) National Peroxide 
183) Tanfac Inds 
184) Transpek Inds 
185) GTC Inds 
186) Godfrey Philli 
187) VST Inds 
188) Altos 
189) HCL 
190) HCL-HP 
191) MM 
192) Mastek 
193) Modiolivetti 
194) PCS Data Gen 
195) SPIC Elect 
197) Streling Comp. 
198) TVS Elect 
199) Tata Elxsi 
200) Tata Unisys 
201) Zenith Compus 
202) Aban Lloyd 
203) Ansal Housing 
204) Ansal Properti 
205) Bhagheeratha E 
206) Hind-dorr 
207) Hind construe 
208) Jindal Drillin 
209) Jyoti Structure 
210) Knd Engg Tech 
211) Lok Housing 
212) Mautri Hsglc 
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213) Nagarjuna Cons 
214) Simplex Concre 
215) Trafalgar 
216) Trafalgar House 
217) UB Engg 
218) Unitech 
219) UM Jog Engg. 
220) Vijay Shauthi 
221). UUL Can Engg. 
222) WI Inds 
223) Atlas Cycle 
225) Tube Invest 
226) B. Arun Kumar 
227) Classic Diamond 
228) Flawless Diamond 
229) Lunar Diamonds 
230) Professional Dia 
231) Shrenuj and Co 
232) Amtrex Appl 
233) BPL Samyo Te 
234) Bestavision El 
235) Hawkins Cooker 
236) Hotline Teletu 
237) Indo Matushita 
238) Kalyani Sharp 
239) Kelvinator 
240) Khaitan Fans 
241) Khaitan Tibrew 
2ii3 
242) Mysore Lamps 
243) Natinal Radio 
244) Nova Electro 
245) Ohida Saka 
246) Onida Savak 
247) Polar Inds 
248) Rama Vison 
249) Salora Interna 
250) Samtel Color 
251) Sujana Inds 
252) Videocon VCR 
253) Abbott Lab 
254) Albert David 
255) Alembic Chemic 
256) Alpha Drug 
257) Astra IDL 
258) Bochringer man 
259) Boots Pharma 
260) Burrongh Welco 
261) Cepham Organic 
262) Cheminor Drugs 
263) Cipla 
264) Dee Pharma 
265) Duphar Interfr 
266) E Merck 
267) Furford 
268) Yerman Remedie 
269) Gujrat Lyka 
270) 
271) 
273) 
274) 
275) 
276) 
277) 
278) 
279) 
280) 
281) 
282) 
283) 
284) 
285) 
286) 
287) 
288) 
289) 
290) 
291) 
292) 
293) 
294) 
295) 
296) 
297) 
298) 
Hochst 
Infar (India) 
Ipca Labs 
Jagsonpal 
Jayant Vitamin 
KG Gluco 
Kopran Ltd 
Lupin Lab 
Lyka Labs 
M.J. Pharma 
Makers Lab 
Max India 
Merivd Ltd 
Mesco Pharma 
Morepan 
Nicholas Piram 
Paam Pharma 
Parke-Davis 
Pfimex Interna 
Pfizer 
Phar-east Lab 
Pharma Product 
Procter and Gamb 
Rhone Pualence 
Roche Products 
Sandoz 
Smithklin Phar 
Sol Pharma 
299) 
300) 
301) 
302) 
304) 
305) 
306) 
307) 
308) 
309), 
310) 
311) 
312) 
313) 
314) 
315) 
316) 
317) 
318) 
319) 
320) 
321) 
322) 
323) 
324) 
325) 
326) 
327) 
sumitra Pharma 
TI Pharma 
TN Dadha 
TTK Pharma 
Torrent Pharma 
Unichem Lab 
Unicorn organi 
Wyeth Lab 
Zandu 
Lakhan Pal Nati 
Punjab Ahand L 
Amal Rasayan 
Amar Dyechem 
Arlabs 
Atul Products 
Beta Naphtol 
Colour Chem 
Indian dyestap 
Jay Synth Dyest 
Mafatlal Dyes 
Nirup Synchrom 
Serene Dyestuf 
Sudarshan Chem 
Ultramarines 
Aplab 
Bharat Bijlee 
Birla Yamaha 
Electra (India) 
328) Elpro Inter 
329) Indo Asian Fus 
330) Jyoti Ltd 
331) KEC Inter 
332) Kirloskar Elec 
333) Lakshmi Elect 
334) Punjab Power G. 
335) S and S Power 
336) SahaKeil 
337) shriram Honda 
338) Stone India 
339) Thane Electri 
340) W.S. Industries 
341) Asian Elect 
342) BPL Sanyo 
343) Bhilai Wires 
344) Classic Electr 
345) Cosmo Ferrites 
346) Elecot New Fra 
347) Hinditron Tekt 
348) Meltron Semi 
347) Mire Electronics 
348) Monica Electro 
349) Namtech Elect 
350) Permanent Magn 
351) Rajendra Elect 
352) Ruttonsha Inte 
353) SAE (lnda) 
354) Syluania Lax 
355) Tata Honeywell 
356) vikas Hybrids 
357) Yokogaua Blue 
358) Advanioerlikn 
359) Fasab 
360) Graphite India 
361) Aeme Mfg 
362) BMD Inds 
363) Batliboi 
364) Eimco Elecon 
365) IFB Inds 
366) Kirl Electrordy 
367) Renco Gears 
368) SM Energy Tek 
369) shanthi Gears 
370) Steelage 
371) Sundaram-Clay 
372) Titanor Compon 
373) UTLtd. 
374) Alfa Laval 
375) Alferd Herbert 
376) Artson Engg. 
377) Avergy 
378) Cmmco Birla 
379) Dgp Windsor 
380) Elecon Engg. 
381) Flakt 
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382) Fuller KCP 
383) Guj Machinery 
384) Ion Exchange 
385) John Fowler 
386) Kabra Extru 
387) Kaveri Engg. 
388) Kulbrun Engg. 
389) Killick Nixon 
390) Uoyds Metals 
391)' Uoyds Steel 
392) New Std Engg. 
393) Otis Elevator 
394) Proj Inds 
395) TIL Ltd 
396) IRF Ltd. 
397) Tata Construction 
398) Triveni Engg. 
399) Vikram Projects 
400) WH Brady 
401) Walchandnagar 
402) Wellman Incand 
403) Western Paques 
404) Yuken India 
405) Kirloskar Oil 
406) Swaraj Engines 
407) Wartsila Diesel 
408) IDL Chem 
409) Indo Gulf Ind 
410) Karanataka Expl 
411) Maha Explosives 
412) Noble Expochem 
413) GKW 
414) ISPL Ind 
415) Precision Fast 
416) Sundaram Fastn 
417) Ferro Alloys 
418) Hira Ferro All 
419) Jin Fero Alio 
420) Nav Chorme Ltd 
421) Hava Bh Ferro 
422) Sandur Mangane 
423) VBC Ferro Al 
424) Adarsh Chem 
425) AGro Chem Punj 
426) Bharat Fertili 
427) Rama Phosphate 
428) Sanderson Inds 
429) Udaipur Phosph 
430) Varinder Agro 
431) Coromandel Fer 
432) PNFC 
433) Zuari Agro 
434) Agritech Hatch 
435) Also Marine 
436) American Dyefr 
437) Amrut Inds 
438) 
439) 
440) 
441) 
442) 
443) 
444) 
445) 
446) 
447) 
448) 
449) 
450) 
451) 
452) 
453) 
454) 
455) 
456) 
457) 
458) 
459) 
460) 
461) 
462) 
467) 
468) 
4.69) 
Britannia 
Cadbury 
Corn Products 
Dalmia Inds 
Foods and Inns 
Milk food 
NEPC Agro Food 
Parrys Confec 
Smithkline Bee 
Vadilal 
Ahmed Forg 
Ambuja Electro 
Amforge 
BCL Forgings 
Bhagawati Auto 
Electrosteel C 
Ennore Foundri 
Fosece India 
GM Mittal 
Garadia Forge 
Jayaswal Neca 
Nagpur Alloy 
Patheja Forgin 
Sarigam Steel 
Secals 
shivaji Works 
Simplex Cast 
Taparia Tools 
2Uo 
470) Titagarh Steel 
471) Alembic Glass 
472) Asahi India Sa 
473) Atul Glass Ind 
474) borosil Glass 
475) Excel Glasses 
476) FGP 
477) Haryana Shett 
478) Hind National 
479) Indo Ashaigla 
480) Jai Mata R & Gl 
481) Maha Glass and A 
482)' Triveni Sheet 
483) Victory Glass 
484) Dabur Ind 
485) Indian Saving 
486) Dabur Ind 
485) Indian Saving 
486) JL Morisons 
487) Lakme 
488) Miles 
489) Nirma Ltd 
490) Pond's (India) 
491) Tata Oil 
492) Tips and Toes 
493) Asian Hotels 
494) Harat H. Hotels 
495) Eastern Inter 
496) GVK Hotel 
497) ITC Hotels 
498) Indian Resort 
499) Oberoi Asso 
500) Oriental Hotel 
501) Ramda Hotel 
502) Sterling Hotid 
503) Suman Motels 
504) Bhoruka Gases 
505) Bombay Oxygen 
506) Guj Flurochem 
507) Superior Air 
508) Yamuna Gases 
509) Andamans Timb 
510) Bakelite Hylam 
511) India Kulsi, 
512) Kitply Inds 
413) Mangalam Tim 
514) Novopan 
515) Rammaica India 
516) Sarada Plywood 
517) Carona 
518) gordon Woodrff 
519) KRM int 
520) Mideast 
521) Super House 
522) Super Tannery 
523) Continent Ptro 
524) Jej Oil Land 
525) Motorol (I) 
526) Blow Plast 
527) Safari Ind 
528) Universal Lugg 
529) VIP Ind 
530) Dagger and Frost 
531) Drillco Metal 
532) EMA 
533) Kulkarni Power 
534) Lakshmi Precis 
535) Myrore 
536) Rapicut Carbid 
537) Sandvik Asia 
538) Wadia 
539) Alcobex Metals 
540) Binani Zinc 
541) Hoganas India 
542) Indo Zinc 
543) Kanthal Bimetal 
544) Precision Wire 
545) Rathi Alloys 
546) Bhag Yanagar Me 
547) Century Extrus 
548) India Foils 
549) Light Metal 
550) Power Flow 
551) Swil 
23o 
552) Wires Fabric 
553) Bee Elect 
554) FAL Inds 
555) Gestether 
556) Jayanti Bussen 
557) Kilburn Repro 
558) Modi Xerox 
559) Network 
560) Avon Container 
561) Balmer-lawrie 
562) HIM Container 
563) ITW Signode In 
564) Oriental Containers 
565) Trans F . ight 
566) Universal Cans 
567) Bajaj Plastics 
568) Bajaj Steel 
569) Cosmo Films 
570) Essel Packagn 
571) Flex Inds 
572) Gilt Pack 
573) Guj Raffia 
575) Jalpac 
576) M.P. United Pol 
577) Midland Plasti 
578) Paper Products 
579) Rishi Packers 
580) Sharp Inds 
581) Sutap Chem 
582) IPI 
583) Venlon Polyest 
584) Asian Paints 
585) Berger Paints 
586) Goodlass Nerolac 
587) Jenson and Nicho 
588) Shalimar Paint 
589) A.P. Paper 
590) Aurangabad P.Pap 
591) Balkrishna Ind 
592) Jayant Paper 
593) Madhya Bharat 
594) Orient Paper 
595) Pudumjee Pulp 
596) Ram Paper Mill 
597) Rohit Pulp pap 
598) Rollatainers 
599) Sebhasayee pap 
600) shiva paper 
601) Shreyans Indus 
602) Sirpur paper 
603) Soma Paper 
604) Star Paper Milk 
605) Vapi Paper 
606) West Coast Pap 
607) Bayer 
608) Bharat Rasayan 
609) 
610) 
611) 
612) 
613) 
614) 
615) 
616) 
617) 
618) 
619) 
620) 
621) 
622) 
623) 
624) 
625) 
626) 
627) 
628) 
629) 
630) 
631) 
632) 
633) 
634) 
635) 
6.36) 
Cyanamid 
Excel Inds 
Khatav Junker 
Monsanto Chemi 
Montari Inds 
Paushak 
Rallis India 
Seark (India) 
Sumex Chemical 
U.P. Straw 
United Phospho 
Amines and Plast 
Bhansali Engn 
Chemox Chem 
Ganesh Anhydri 
Ganesh Benz 
Gij Petro Synt 
Hind Flurocarb 
Indo-Nissan O 
Madras Petro-C 
Mysore Petro 
Pidilite Ind 
Polychem 
Poly Olefins 
Rama Petrochem 
Thirumalai Che 
ABS Inds 
BPL Electron 
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637) 
638) 
637) 
639) 
640)* 
641) 
642) 
643) 
644) 
645) 
646) 
647) 
648) 
649) 
650) 
651) 
651) 
652) 
653) 
654) 
655) 
656) 
657) 
659) 
660) 
661) 
662) 
663) 
Bharat Pipes 
Bhor Inds 
Brik Automoti 
Caprihans 
Garware Poly 
Gwalior Poly Pi 
Kanoria Petrop 
Machine Plastic 
Machine P. Plastic 
Milkamal Plas 
PVD Plastic 
Pearl Polymers 
Primeir vinyl 
Royal Cushion 
Sip Resins 
Supreme Inds 
Supreme Inds 
Tainwala Chemi 
Uniplas 
Atlas Capco 
Carrier Aircon 
Chicago Priemat 
Dynamatic Tech 
G.L. Rexroth 
KSB Pumps 
Kirloskar Bros 
Kirloskar Pnell 
Revathy CP 
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664) Vickers System 
665) Worthtington P. 
666) Apcotex Lattic 
667) Hilton Rubber 
668) Indag Rubber 
669) M.M. Rubber 
670) Synth and Chem 
671) A.V. Thomas Ind 
672) Alpine lnd 
673) Amrit Banaspati 
674) Anil Modi Oil 
675) Ashiana Agro 
676) Atlas Soya 
677) Goa Electrical 
678) Godrej Foods 
679) ITCAgrotech 
680) IVP Ltd 
681) Kothari Global 
682) Madhusudan Ind 
683) Maheshwari Pro 
684) Nahar Indl Ent 
685) Navcom Oil 
686) Organic Chem 
687) Oswal Spgn 
688) Prashaut Prote 
689) Premier Inds 
690) Premier Protei 
691) Prestige Foods 
692) 
693) 
694) 
695) 
696) 
697) 
698) 
699) 
Rasoi Ltd 
Roshan Lai Oil 
Ruchi Soya lnd 
SKG Solvex 
Sagar Soya 
Soya Udyog 
Suraj Vahaspat 
Surya Agroils 
700) Thapar Agro 
701) 
702) 
703) 
704) 
705) 
706) 
707) 
708) 
708) 
710) 
711) 
712) 
713) 
714) 
715) 
716) 
717) 
718) 
719) 
Tri-Star Soya 
United Soya 
Vippy Solex 
Ipitata Sponge 
Orissa spnge 
Asian Alloys 
Haryana Steel 
Kanishk Steel 
Kanishk Steel 
Uni Abex Alloy 
Vallabh Steel 
Bellary Steel 
Bhuwalka Steel 
Canara Steel 
East Coast Steel 
Ensa Steel 
Firth (India) 
Gandhi Special 
Kalyani Steels 
721) Modern Steels 
722) Nahar Intern 
723) Rathi Inpat 
724) S.Swarup Ispat 
725) Tata Yodogawa 
726) Thapar Ispat 
727) Balaji Indl 
728) Indian Steels R. 
729) Mahindra Ug'me 
730) Mulkund 
731) Mukesh Steels 
732) Panchmahal Steel 
733) Raipur Alloys 
734) Sh Ishar Alloy 
735) Special Steel 
736) Super Forgings 
737) Asil Inds 
738) Atma Steels 
739) Bharat Berg 
740) Bhushan Steel 
741) Comet Steels 
742) Graham Firth 
743) Jindal Stripes 
744) NSL Inds 
745) NSL 
546) Pennar Steels 
748) Ruchi Strips 
749) SKS 
750) Surana Strips 
751) Tata Metal 
752) Ajanta Tubes 
753) Choksi Tubes 
754) Gontermann 
755) Guj Steel Tube 
756) Hindustant wire 
757) Indian Seamless 
758) Toflndva Steels 
759) Metal Man Pipe 
760) N.S. Duncan 
761) Rajendra Mecha 
762) Rajinder Pipes 
763) Rajinder Steel 
764) Rathi Udyog 
765) Ratnamani Metal 
766) Siddhartha Tube 
767) Steel Tubes 
768) stewarts and Lie 
769) Surya Raoshni 
770) Aruna Sagar 
771) BS1 
772) Babhnan Sugar 
773) Balrampur Chi 
774) Bannair Amman 
775) Dhampur Sugar 
776) Dharani Sugar 
777) KCP 
778) 
779) 
780) 
781) 
782) 
783) 
784) 
785) 
786) 
787) 
788) 
789) 
790) 
791) 
792) 
793) 
794) 
795) 
796) 
797) 
798) 
799) 
800) 
801) 
802) 
803) 
804) 
805) 
Kesari Enterprises 
Kothari Sugar 
Oudh Sugar 
Ponni Sugar 
Ponni Sugar 
Rajshree Sugar 
Sakthi Sugar 
Simbholi Sugar 
Sri Charvd Sugar 
Thiru Arooran 
AFT 
Ahdrew Tube 
Asian Coffee 
Assam Brooke 
Assam Co. 
B & A Plant 
Benagal Tea 
Bishnauth Tea 
Bombay Burmath 
Dhunrei Tea 
Duncans Agro 
George Williams 
Gillanders Arb 
Harrison Malay 
Jay Shree Tea 
Kothari Planta 
Makum Tea 
Manjushree Pla 
29i) 
806) Meleod Russel 
807) Moran Tea 
808) NEPCTea 
809) Namdang Tea 
810) Rossel Ind 
811) Sterling Tea 
812) United Nilgiri 
813) Warren Tea 
814) Bharti Telecom 
815) Galada power 
816) Global Tele-sy 
817) Northern Digit 
818) Punjab Wireless 
819) Tamil Tele 
820) Tata Telecom 
821) Bharat Commerc 
822) Ceeta polymers 
823) Century Enka 
824) Enkay Synth 
825) Garware Nylons 
826) Hind Syntex 
827) Hytone Syntex 
828) keshwani Synth 
829) MahavYan 
830) Modi th-.iads 
831) NRC Ltd 
832) Nahar Fibres 
833) parasram linds 
834) Perfect spinne 
835) Rajasthan petr 
836) Rajasthan Poly 
837) Rama Fibres 
838) SRF Ltd. 
839) Seasons Textil 
840) Sh Krish Poly 
841) Shree Synthetic 
842) Shruti Synthet 
843) Swadeshi Poly 
844) Tirupati Fibre 
845) Tirupati Texkn 
846) Wesspun Poly 
847) Winsome Textil 
848) APM Indus 
849) Add Ind 
850) Arihant Ind 
851) BSL Ltd 
852) Delta Industri 
853) Garware Wall 
854) Gupta Carpets 
855) Himachal Fibre 
856) Himat Singka se 
857) Hitkari Fibres 
• 858) Jawahar Mills 
859) Madalsa Inter 
860) Mahendra Suit 
861) Modern Denim 
862) 
863) 
864) 
865) 
866) 
867) 
868) 
869) 
870) 
871) 
872) 
873) 
874) 
875) 
876) 
877) 
878) 
879) 
880) 
881) 
882) 
883) 
884) 
885) 
886) 
887) 
888) 
889) 
Modipon Ltd 
Nahan Spgn 
Pasupat Spg 
Priyadarshini 
Punjab Fibres 
Rajasthan spgn 
Shamken Cofsyn 
Shamken Multif 
Sh Dinesh Mill 
Shree Ram Mill 
Silkon Silk 
Siyaram Silk 
Sony Synthetic 
Sree Menakshi 
Vardhaman Poly 
Vee Kay Fibres 
vitora Mills 
Vinayaka Synth 
Dewan Rubber 
Dewan Tyres 
Dunlop 
Elig tyres 
Falcon Tyres 
Good Year 
Govind Rubber 
MRF 
Modistone 
Srichakra Tyre 
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890) Vikram Tyres 
891) Zist Century Prin 
892) ABC India 
893) Act India 
894) Amara Raja Bat 
895) Ambuja Flour 
896) Ansal Buildwel 
897) Aroni Chem 
898) Ashapura Minec 
899) Asiatic Oxygen 
900) Bajaj Electric 
901) Balmer Lawrie Van 
902) Bausch and Lomb 
903) Binani Metals 
904) Birla 3M 
905) C.J. Gelatine 
906) Camlin 
907) Chemi equip 
908) Chemplast 
909) Chhatar Chem 
910) Coates 
911) Deora Polytex 
912) Easter Mining 
913) Flex. Engg 
914) ' Grand foundry 
915) H-10N Hosiery 
916) hard Castle 2W 
917) India Photogra 
918) Indore wire co. 
919) Infosys Tech 
920) Jipur Metals 
921) Jindal Photofi 
922) Liberty Oil Mill 
923) M.S.Shoes East 
924) Shaw Wallace G 
925) Singer (India) 
926) Sulzer India 
927) Swastik Rubber 
928) Tata Press 
929) Valli Cotton 
930) Vinatiorganics 
3(JJ 
CATEGORY II : Companies whose equity ranges between greater than or equal to 
Rs. 25 crore but less than Rs. 50 crore. 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
DCW 
Guj Alkalies 
Modi Alkalies 
Sree Rajalseem 
Indian Alum 
LML 
Motor Inds 
DCM Daewoo 
Escorts 
SKF Bearings 
Mcdowell 
Shaw Wallace 
UB.Ltd. 
Guj Tele Cable 
Sterlite Ind 
Birla Jute 
India Cements 
Mysore cement 
Narmada Cement 
S.M.. Dyechem 
Digital Equip 
PSI Data sys 
Silver line 
Continental Co. 
Hitech Drillin 
Suraj Diamonds 
27) 
28) 
29) 
30) 
31) 
32) 
33) 
34) 
35) 
36) 
37) 
38) 
39) 
40) 
41) 
42) 
43) 
44) 
45) 
46) 
47) 
48) 
49) 
50) 
51) 
52) 
BPL Ltd. 
JCT Electron 
Videocon appli 
Core Parenternal 
Dr. Reddy's 
Ranbaxy 
Wockhardt 
Union Carbide 
Mardia Chem 
ABB 
Best and Crompto 
Crompton Greav 
GEC Alsthom 
Siemens 
HEG Ltd. 
Uoyds Steel 
Greaves Ltd. 
Kirloskar cumm 
TN Ind explosives 
Godavari Fert 
Bharat Forge 
Godrej Soaps 
Reckitt and Core 
East India Hotel 
Hostel leela 
Indian Hotels 
53) 
54) 
55) 
56) 
57) 
58) 
59) 
60) 
61) 
62) 
63) 
64) 
65) 
66) 
67) 
68) 
69) 
70) 
71) 
72) 
73) 
74) 
75) 
76) 
77) 
78) 
jaypee H. Hotels 
Castrol India 
Bihar Alloys 
Hind Alloys 
Template 
Haryana Petro 
India Glycols 
UB petro 
Prakash Indust 
Inger soil Rand 
Agro Techn 
Guj Ambuja Prot 
Bihar Sponge 
Kumar's Metal 
Marida Steel 
Jindal 
National Steel 
Uttam Steel 
• Mah Seamless 
Saw Pipes 
Usha Martin 
Tata Tea 
Himachal Futuristic 
India Polyfibr 
Parasram syn 
Siv Industries 
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79) Garden Silk 
80) Modern wollen 
81) Wool Worth 
82) Apollo Tyres 
83) Ceat Ltd 
84) J.K.Inds 
85) Modi Rubber 
86) Titan Watches. 
3U<* 
CATEGORY III : Companies with equity capital equal to or greater than Rs. 50 crore. 
. 1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
H ) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
Guj Heavy Chem 
Tata Chemical 
Bajaj Auto 
Hindustan Motors 
Mahindra Mahindra 
Ashok Leyland 
TELCO 
Tata Timken 
ACC 
Guj Ambuja Cem 
Guj Sidhee Cem 
ITC 
Lan Eseda 
26) 
27) 
28) 
29) 
30) 
31) 
32) 
33) 
34) 
35) 
36) 
37) 
38) 
Videocon International 39) 
ASE 
Glaxo 
usha India 
ATV Projects 
Chambal Fert 
Deepak Fert 
GNFC 
GSFC 
Indo Gulf Fert 
Marigalore Chem 
Nagarjuna Fert 
40) 
41) 
42) 
43) 
44) 
45) 
46) 
47) 
48) 
49) 
50) 
SPIC 
Nestle 
Colgate 
Hind Lever 
ITC Bhadra 
Cochin Refinery 
Manali Petro 
TPL 
Finolex Ind 
Bindal Agro 
Oswal Agro 
Essar Gujarat 
Tata Steel 
Usha Inspat 
Nippon Denro 
Brooke Bond 
DCL Polyset 
JCT Fibres 
JCT Ltd. 
Nirlon 
Orkay Silk 
Pasupati Acryl 
Prag Bosimisy 
Raymond synth 
Sanghi Poly 
30o 
APPENDIX - III 
Tables of Random Members and its Usage 
This researcher would want 100 random numbers under 1088, the num-
ber of companies in our population, and, therefor upto four digits. If we as-
signed each and every company a number from 0001 to 1088, any four digit 
above 1088 would be ignored. Taking the first two columns from the left side 
in the random number table on the next page, the first number wilj be 4696 
much greater than 1088 so we ignore it. Then going down the line we get 1102 
and 1033, the companies having there two number as their serial no. will be 
selected for the sample and the process till we get 100 such number. 
APPENDIX III: Table of Random Numbers 
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46 96 85 77 
44 19 15 32 
34 39 80 62 
74 97 80 30 
22 14 61 60 
40 03 96 40 
52 33 76 44 
37 59 20 40 
11 02 55 57 
10 33 79 26 
67 59 28 25 
93 50 75 20 
39 91 63 18 
24 43 23 72' 
74 62 19 67 
91 03 35 60 
42 57 66 76 
06 36 63 06 
92 70 96 70 
91 08 88 53 
27 92 86 26 
63 55 87 77 
24 33 81 67 
65 07 71 30 
86 38 33 71 
03 47 24 60 
56 15 47 75 
93 17 82 24 
48 84 74 36 
34 54 71 33 
47 89 II 65 
09 18 54 34 
38 27 10 78 
80 64 34 27 
54 18 28 92 
81 16 61 97 
72 91 03 63 
15 03 72 38 
89 87 80 14 
52 13 04 82 
45 21 89 91 71 
33 29 45 00 31 
28 11 34 79 26 
01 g4 47 45 89 
13 33 72 08 16 
09 21 21 18 00 
78 73 78 19 87 
19 90 80 87 32 
22 67 19 20 15 
89 74 68 48 23 
65 20 42 23 96 
68 02 54 87 23 
gg 84 42 32 00 
23 46 15 36 10 
33 69 98 96 74 
25 14 1* 21 22 
48 46 44 01 33 
01 58 25 37 66 
25 49 25 94 62 
23 00 26 36 47 
42 64 64 58 
34 84 05 72 
35 34 23 09 
70 74 13 04 
13 50 56 48 
05 86 52 85 
06 98 47 48 
74 59 84 24 
92 53 37 13 
17 49 18 81 
41 64 20 30 
05 43 36 98 
97 92 00 04 
63 21 59 69 
35 72 11 68 
05 25 47 26 
53 62 28 80 
48 56 19 56 
78 26 15 41 
44 04 08 84 
22 75 81 74 
90 44 27 78 
94 00 80 55 
90 51 27 61 
51 29 48 30 
40 73 73 57 
02 62 03 42 
49 79 1 • 23 
75 54 89 56 
05 52 85 70 
89 87 64 37 
29 97 93 87 
94 50 05 75 
76 02 62 31 
25 08 95 31 
37 80 39 19 
59 55 05 02 
41 29 28 76 
39 48 75 64 
80 07 44 76 
91 48 48 18 
22 07 62 17 
31 63 27 91 
34 63 87 44 
93 45 66 29 
68 36 33 91 
05 32 55 02 
75 83 42 00 
73 23 39 07 
05 73 11 17 
93 36 96 35 
08 30 92 98 
82 70 80 35 
62 47 60 34 
79 II 79 54 
06 41 02 00 
16 13 17 54 
49 74 39 50 
69 <•« 06 38 
51 52 41 69 
28 7 
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APPENDIX - IV 
Response to questionnaire in tabular form. 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE, 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 1 
STRATEGIC PLANNING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
86 
0 
0 
0 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
86 
86 
>25<50 
9 
0 
0 
0 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
9 
9 
>50 
5 
0 
0 
0 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
5 
5 
TOTAL 
100 
0 
0 
0 
100 
0 
0 
0 
100 
100 
. 100 
0 
0 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
0 
100 
100 
TABLE 1 
309 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
ENGG AND RESEARCH 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
86 
0 
0 
0 
86 
0 
0 
86 
0 
86 
14 
51 
21 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
21 
51 
14 
86 
>25<50 
9 
0 
0 
0 
9 
0 
0 
9 
0 
9 
3 
5 
1 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
1 
5 
3 
9 
>50 
5 
0 
0 
0 
5 
0 
0 
5 
0 
5 
2 
3 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
3 
2 
5 
TOTAL 
100 
0 
0 
0 
100 
0 
0 
100 
0 
100 
19 
59 
22 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
22 
59 
19 
100 
TABLE 2 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
LEGAL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
57 
29 
86 
35 
51 
0 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
51 
35 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
6 
3 
9 
4 
5 
0 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
5 
4 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
3 
2 
5 
2 
3 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
3 
2 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
66 
34 
100 
41 
59 
0 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
59 
s 
41 
100 
TABLE 3. 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
ADVERTISING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
86 
0 
0 
0 
86 
0 
0 
14 
72 
86 
86 
0 
0 
86 
28 
0 
0 
58 
86 
0 
0 
86 
86 
0 
11 
75 
86 
>25<50 
7 
2 
0 
0 
9 
0 
0 
1 
8 
9 
8 
1 
0 
9 
3 
0 
0 
6 
9 
0 
0 
9 
9 
0 
2 
7 
9 
>50 
4 
1 
0 
0 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
1 
0 
0 
4 
5 
0 
0 
5 
5 
0 
.1 
4 
5 
TOTAL 
97 
3 
0 
0 
100 
0 
0 
15 
85 
100 
99 
1 
0 
100 
32 
0 
0 
68 
100 
0 
0 
100 
100 
0 
14 
86 
100 
TABLE 4 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 1 
SALES ANALYSIS 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMSTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
30 
56 
0 
0 
86 
14 
7 
16 
49 
86 
20 
24 
42 
86 
25 
3 
40 
18 
86 
0 
0 
86 
86 
42 
24 
20 
86 
>25<50 
2 
7 
0 
0 
9 
2 
1 
1 
5 
9 
3 
2 
4 
9 
2 
0 
4 
3 
9 
0 
0 
9 
9 
4 
2 
3 
9 
>50 
2 
3 
0 
0 
5 
1 
1 
1 
2 
5 
2 
2 
1 
5 
1 
0 
2 
2 
5 
0 
0 
5 
5 
1 
2 
2 
5 
TOTAL 
34 
66 
0 
0 
100 
17 
9 
18 
56 
100 
25 
28 
47 
100 
28 
3 
46 
23 
100 
0 
0 
100 
100 
47 
28 
25 
100 
TABLES 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT. 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
SALES FORECASTING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMSTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
72 
0 
0 
14 
86 
0 
0 
80 
6 
86 
15 
42 
29 
86 
29 
21 
26 
10 
86 
0 
0 
86 
86 
29 
42 
15 
86 
>25<50 
8 
0 
0 
1 
9 
0 
1 
7 
1 
9 
4 
5 
0 
9 
3 
2 
3 
1 
9 
0 
0 
9 
9 
0 
5 
4 
9 
>50 
3 
1 
0 
1 
5 
0 
0 
5 
0 
5 
2 
3 
0 
• 
5 
1 
1 
3 
0 
5 
0 
0 
5 
5 
0 
3 
2 
5 
TOTAL 
83 
1 
0 
16 
100 
0 
1 
92 
7 
100 
21 
50 
29 
100 
33 
24 
32 
11 
100 
0 
0 
100 
100 
29 
50 
21 
100 
TABLE 6. 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE " 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
SALES ADMINISTRATION 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMSTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
40 
32 
0 
14 
86 
10 
12 
20 
44 
86 
14 
40 
32 
86 
14 
42 
22 
8 
86 
11 
0 
75 
86 
32 
40 
14 
86 
>25<50 
0 
8 
0 
1 
9 
0 
1 
5 
3 
9 
1 
5 
3 
9 
4 
4 
1 
0 
9 
9 
0 
0 
9 
3 
5 
1 
9 
>50 
0 
5 
0 
0 
5 
0 
0 
4 
1 
5 
1 
3 
1 
5 
2 
3 
0 
0 
5 
5 
0 
0 
5 
1 
3 
1 
5 
TOTAL 
40 
45 
0 
15 
100 
10 
13 
29 
48 
100 
16 
48 
36 
100 
20 
49 
23 
8 
100 
25 
0 
75 
100 
36 
' 48 
16 
100 
TABLE? 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE-
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
SALES ORDER PROCESSING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMSTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>I <25 
0 
8 
58 
20 
86 
0 
0 
0 
86 
86 
0 
24 
62 
86 
27 
11 
35 
13 
86 
86 
0 
0 
86 
62 
24 
0 
86 
>25<50 
0 
0 
8 
1 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
3 
1 
3 
2 
9 
7 
0 
2 
9 
9 
0 
0 
9 
>50 
0 
0 
5 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
2 
1 
1 
1 
5 
3 
0 
2 
5 
5 
0 
0 
5 
TOTAL 
0 
8 
71 
21 
100 
0 
0 
0 
' 100 
100 
0 
24 
76 
100 
32 
13 
39 
16 
100 
96 
0 
4 
100 
76 
24 
0 
100 
TABLE 8. 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE • 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
BILL OF MATERIAL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
59 
27 
86 
14 
10 
21 
41 
86 
0 
0 
86 
86 
15 
0 
0 
71 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
0 
9 
0 
9 
0 
0 
5 
4 
9 
0 
0 
9 
9 
2 
0 
0 
7 
9 
7 
0 
2 
9 
9 
0 
0 
9 
>50 
0 
0 
5 
0 
5 
0 
0 
3 
2 
5 
0 
0 
5 
5 
2 
0 
0 
3 
5 
3 
0 
2 
5 
5 
0 
0 
5 
TOTAL 
0 
8 
73 
27 
100 
14 
10 
29 
47 
100 
0 
0 
100 
100 
19 
0 
0 
81 
100 
96 
0 
4 
100 
100 
0 
0 
100 
TABLE 9 
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SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSFNG 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
INVENTORY REPORTING & CONTROL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
82 
4 
86 
11 
12 
4 
59 
86 
0 
0 
86 
86 
15 
2 
22 
47 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
0 
9 
0 
9 
2 
1 
2 
4 
9 
0 
0 
9 
9 
1 
1 
3 
4 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
0 
5 
0 
5 
, 1 
1 
1 
2 
5 
0 
.0 
5 
5 
1 
1 
1 
2 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
0 
96 
4 
100 
14 
14 
7 
65 
100 
0 
0 
100 
100 
17 
4 
26 
53 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE 10 
SLS 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
REQUIREMENTS GENERATION 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
1 
0 
8 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
5 
0 
* 
0 
5 
TOTAL 
0 
1 
0 
99 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE M 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE • 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PRODUCTION SCHEDULING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
30 
6 
35 
15 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
0 
8 
1 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
2 
0 
2 
5 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
' 0 
0 
5 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
1 
0 
2 
2 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
0 
13 
87 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
. 33 
6 
39 
22 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE 12 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PRODUCTION CONTROL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
20 
38 
28 
86 
10 
11 
27 
38 
86 
0 
0 
86 
86 
21 
0 
0 
65 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
1 
8 
0 
9 
0 
0 
0 
9 
9 
0 
2 
7 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
0 
4 
1 
5 
0 
0 
0 
5 
5 
0 
1 
4 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
21 
50 
29 
100 
10 
11 
27 
52 
100 
0 
3 
97 
100 
' 21 
0 
0 
79 
100 
100 
0 
0 
100 
97 
3 
0 
100 
TABLE 13 
del 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE • 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PURCHASING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
10 
20 
6 
50 
86 
0 
0 
0 
86 
86 
0 
21 
65 
86 
0 
0 
0 
86 
86 
80 
0 
6 
86 
65 
21 
0 
86 
>25<50 
0 
3 
1 
5 
9 
0 
0 
0 
9 
9 
0 
2 
7 
9 
0 
0 
0 
9 
9 
8 
0 
1 
9 
7 
2 
0 
9 
>50 
0 
2 
0 
3 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
4 
0 
1 
5 
5 
0 
0 
5 
TOTAL 
10 
25 
7 
58 
100 
0 
0 
0 
100 
100 
0 
23 
77 
100 
0 
0 
0 
100 
100 
92 
0 
8 
100 
77 
23 
0 
100 
TABLE 14 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
RECEIVING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
60 
26 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
0 
9 
0 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
9 
0 
0 
9 
>50 
0 
0 
5 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
0 
74 
26 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE 15 
3^3 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
QUALITY CONTROL 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
60 
26 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
0 
9 
0 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
0 
5 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
0 
74 
26 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
0 
0 
100 
100 
100 
* 0 
0 
100 
100 
0 
0 
100 
TABLE 16 
3*i4 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
MAINTENANCE 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
86 
0 
86 
0 
0 
0 
86 
86 
0 
30 
56 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
86 
0 
0 
86 
£25<50 
0 
0 
9 
0 
9 
0 
0 
0 
9 
9 
0 
9 
0 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
0 
5 
0 
5 
0 
0 
0 
5 
5 
0 
5 
0 
5 
0 
0 
0 
5 
5 ' 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
0 
100 
0 
100 
0 
0 
0 
100 
100 
0 
44 
56 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE. 17 
32J 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
ACCOUNTS RECEIVABLE 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
35 
0 
51 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
6 
3 
0 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
4 
1 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
5 
' 0 
0 
5 
5 
0 
0 
5 
TOTAL 
- 0 
45 
4 
51 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE 18 
3^o 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
ACCOUNTS PAYABLE 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
T 
>1 <25 
0 
35 
0 
51 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
86 
0 
0 
86 
£25<50 
0 
6 
3 
0 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
4 
1 
0 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
45 
4 
51 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
100 
0 
0 
100 
TABLE 19 
3^l 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
COST ACCOUNTING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
0 
86 
86 
0 
10 
76 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
76 
10 
0 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
0 
9 
9 
0 
3 
6 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
6 
3 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
0 
5 
5 
0 
1 
4 
5 
0 
0 
0 
5 
5 8 
5 
0 
0 
5 
4 
1 
0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
0 
100 
100 
0 
14 
86 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
86 
14 
0 
100 
TABLE20 
323 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
FIXED ASSETS ACCOUNTING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 1 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
0 
86 
86 
0 
10 
76 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
76 
10 
0 
86 
>25<5() 
0 
0 
0 
9 
9 
0 
0 
0 
9 
9 
0 
3 
6 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
6 
3 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
0 
5 
5 
0 
1 
4 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
4 
1 
.0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
0 
100 
100 
0 
14 
86 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
86 
14 
0 
100 
TABLE 21 
3Z3 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA ' 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
BUDGETING 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
» CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
86 
0 
86 
0 
86 
0 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
0 
86 
0 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
9 
0 
9 
0 
9 
0 
9 
0 
0 
0 
9 
9. 
9 
0 
0 
9 
0 
9 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
5 
0 
5 
0 
5 
0 
5 
0 
0 
0 
5 
5 
5 
0 
0 
5 
0 
5 
0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
100 
0 
100 
0 
100 
0 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
0 
100 
0 
100 
TABLE 22 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PROFIT AND LOSS STATEMENT 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
£l <25 
0 
0 
0 
86 
86 
0 
0 
86 
0 
86 
0 
86 
0 
86 
0 
0 
0 
86 
86 
86 
0 
0 
86 
0 
86 
0 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
9 
0 
9 
0 
9 
0 
9 
0 
0 
0 
9 
9 
9 
0 
0 
9 
0 
9 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
5 
0 
5 
0 
5 
0 
5 
. 0 
0 
0 
5 
5 
5 
0 
0 
5 
0 
5 
0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
100 
0 
100 
0 
100 
0 
100 
0 
0 
0 
100 
100 
100 
0 
0 
100 
0 
100 
0 
100 
TABLE 23 
331 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE . 
TYPE 
OF 
DATA 
DIFFICULTY 
rN 
IMPLEMENTAT 
PAYROLL & PAYROLL REPORT 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1<25 
0 
0 
0 
86 
86 
0 
0 
86 
0 
86 
0 
0 
86 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
86 
0 
0 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
9 
0 
9 
0 ' 
0 
9 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
9 
0 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
5 
0 
5 
0 
0 
5 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
5 
0 . 
0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
100 
0 
100 
0 
0 
100 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
100 
0 
0 
100 
TABLE24 
dOu 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
\ 
WAGE & COMPENSATION ANALYSIS 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
| TOTAL 
CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
86 
0 
86 
0 
0 
86 
86 
0 
86 
0 
0 
86 
86 
0 
0 
86 
86 
0 
0 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
9 
0 
9 
0 
0 
9 
9 
0 
9 
0 
0 
9 
9 
0 
0 
9 
9 
0 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
5 
0 
5 
0 
0 
5 x 
5 
0 
5 
0 
0 
5 
5 
0 
0 
5 
5 
0 
0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
100 
0 
100 
0 
0 
100 
100 
0 
100 
0 
0 
100 
100 
0 
0 
100 
100 
ol 
0 
100 
TABLE 25 
SUB-SYSTEM 
MAJOR 
MANAGEMENT 
FOCUS 
CYCLE 
FORM 
OF 
PROCESSING 
DATA 
BASE 
TYPE 
OF 
DATA 
DIFFICULTY 
IN 
IMPLEMENTAT 
PERFORMANCE APPRAISALS 
OPTIONS 
TOP 
MIDDLE 
LOW 
ALL 
TOTAL 
DAILY 
WEEKLY 
MONTHLY 
ALL 
TOTAL 
UNSTRUCTURED 
SEMISTRUCTURED 
STRUCTURED 
TOTAL 
PRODUCT FILE 
PERSONNEL FILE 
SALES FILE 
ANY OTHERS 
TOTAL 
INTERNAL 
EXTERNAL 
BOTH 
TOTAL 
LOW 
MEDIUM 
HIGH 
TOTAL 
CATEGORY 
>1 <25 
0 
0 
0 
86 
86 
0 
0 
0 
86 
86 
0 
24 
62 
86 
0 
0 
0 
86 
86 
0 
0 
86 
86 
62 
24 
0 
86 
>25<50 
0 
0 
0 
9 
9 
0 
0 
0 
9 
9 
0 
2 
7 
9 
0 
0 
0 
9 
9 
0 
0 
9 
9 
7 
2 
0 
9 
>50 
0 
0 
0 
5 
5 
0 
0 
0 
5 
5 
0 
2 
3 
5 
0 
0 
0 
5 
5 
0 
0 
5 
5 
3 
2 
0 
5 
TOTAL 
0 
0 
0 
100 
100 
0 
0 
0 
100 
'. 100 
0 
28 
72 
100 
0 
0 
0 
100 
100 
0 
0 
100 
100 
72 
28 
0 
100 
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